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Title Automated Hair Isolation and Processing System 



Description 



TECHNICAL FIELD 

The technical field of this invention is the hair-care industry. Specifically, the industry responsible for 
beautification of hair on the human head. 

BACKGROUND ART 

This invention relates to an electro-mechanical system that can automatically isolate individual head 
hairs and mechanically process them in isolation so as to beautify them. For example, by attaching one or a 
very few hair extensions to one or a very few scalp hairs. 

Conventional attempts to improve the beauty of hair fail generally into two categories, indirect and 
direct. Indirect attempts do not try to directly change the physical structure of the hair on the head. 

Indirect attempts include liquids applied to the hair such as shampoos, conditioners, and chemical 
treatments. They also include various vitamins and drugs intended to prevent balding or improve the quality 
of hair. The chief problem with such attempts is that they are greatly dependent on the starting quality of a 
person's hair. They can nudge the appearance of a person's hair in the right direction, however, they cannot 
arbitrarily give any person the precise type of hair he desires. 

Direct attempts include wigs,toupees, and a form of hair extension known as a hair weave. You may 
visualize a weave as the functional-equivalent of a wig cut up into thin strips several inches long each strip to 
be individually applied to the scalp. Such direct attempts can give any person the precise type of hair he 
desires regardless of the type of hair he started out with. A balding person with little or no hair might use such 
products. Likewise, a person whose hair is adequately thick but has an unattractively coarse texture might 
use such products to hide or dilute the appearance of their own natural hair. However, conventional direct 
attempts have many great disadvantages. They generally give the wearer the feeling of wearing a rug on his 
head because they are composed of thousands of hairs held together as a unit. When attaching thousands 
of hairs as a unit, bulky unnatural pieces of backing material must be used to connect them together. 
Although a few practioners around the world make an effort to achieve natural results by attaching ten hair 
extensions or less at a time, such efforts are performed on a small scale manually. Thus, such efforts are 
extremely expensive in time and money and can only be used to cover a very small portion of the head. We 
know of no automated on-head system that can attach hair extensions in this manner. 

Although the embodiment of this invention described in the greatest detail, herein, is for automated 
attachment of hair extensions, a variant of it makes possible highly precise automated haircutting. There are 
automated haircutting devices in the prior art. However, the most similar one we know of is only capable of 
cutting the hair one length before user interaction is required. This device consists of a relatively 
conventional electric hair trimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both 
holds hairs straight upward so that they all get cut at the same length and carries away hair trimmings. The 
problem with this system is that it produces a haircut in which every hair on the head is cut to the same length, 
unlike most professional haircuts which have many lengths, and this length is limited to a maximum far below 
that required for most womens' hairstyles. My hair-isolation based system will not have these limitations. It can 
cut hairs to different lengths at different positions on the head, as professional hairstylist would by hand. 
Also, it can be used in highly precise application of conventional hair-salon preparations including permanent 
curling formulas, hair relaxing formulas and colorants. 



DISCLOSURE OF INVENTION 

Automated isolation of one or a very few scalp hairs as a group, opens up many 
hair beautification opportunities that simply are not feasible otherwise. This invention, 
an electro-mechanical device, automatically isolates individual .head hairs and 
mechanically processes them in isolation so as to beautify the hair on a person's head. 

When I speak of processing individual hairs in isolation, I am referring to one of 
several mechanical processes. The first is to isolate single hairs growing from a 
person's scalp and then to bind one or a very few cosmetic hair extension to them. Said 
hair extensions are bound idealy to the sides of scalp hairs in a position near but not 
touching the scalp. Said hair-to-hair binding uses a means that is virtually invisible to 
.the eye and imperceptible to the touch. Most preferably, this binding only occurs 
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between a single scalp hair and one or a very few cosmetic hair extensions. Ideally, the 
binding does not occur between two or more scalp hairs, nor are the hair extensions 
bound directly to the scalp. 

A second way or processing individual hairs in isolation is to reshape their 
cross-sectional shapes or diameters. This reshaping is desirable because the perceived 
aggregate texture of a hairstyle depends both on the cross-sectional shape and diameter 
of each hair. Once individual scalp hairs are isolated in surrounding structures or 
orifices, they can be processed so as to change their cross-sectional shape and diameter 
by being drawn through said surrounding structures. 

Hair isolation also makes possible application of coloring agents to groups of one 
or a very few hairs at a time. This is desirable for, at least, two reasons. First, natural 
hair color is made up of slighly different colored hair strands. Conventional color- 
application attempts, however, often make the hair appear unnaturally the same color 
all over. Thus, controlled application of colors to specific isolated hairs is a way of 
countering this. Second, application of colorants to individual hairs makes possible the 
use of types of colorants that couldn't be applied to all the hair at once. For example, 
opaque colorants functionally equivalent to opaque printing inks couldn't be applied to 
all of the hairs on the head at once. This is because the adhesive binder that is 
necessary to hold the opaque pigments is so sticky that it would stick many hairs 
together if applied to them a consolidated group. However, such pigments might be 
feasibly applied to very limited numbers of hairs in isolation. Additionally, isolated 
application of other coatings used for hair-care can be applied is the manner, such as 
hair permanent curling and waving solutions, hair relaxers, and hair conventional 
hair colorants. 

The central processing mechanism of this system takes on a configuration, in 
many ways, very similar to the front of an electric hair trimmer. This is to say that it 
has a comb-like structure externally resembling that of an electric hair trimmer, and is 
run through the hair in a manner similar to an electric hair trimmer. Like an electric 
hair trimmer, it has open channels, between the tines of its comb-like structure, which 
allow hairs to move between them. Also like an electric hair trimmer, it is composed of 
several layers that can slide relative to each other, and in doing so, narrow the hair 
holding channels in places. In the case of the electric hair trimmer, this channel- 
narrowing results in hairs within said channels being cut. In the case of my 
invention, this channel-narrowing results in individual hairs being isolated and then 
processed in various ways. Although electric hair trimmers are usually composed of 
only two superimposed comb-like structures sliding relative to each other. My device 
might have twenty or more comb-like layers superimposed on each other, each slightly 
different in structure and functiion from the one below it, some moving other 
remaining stationary. 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings are labeld in a modular manner such that a series of letters is unique to those figures 
that begin with the same integer. 

BEST MODES OF CARRYING OUT THE INVENTION 

Since this invention is not a mere improvement over a similar prior art device but t rather f an entirety new device, I am notgoing to 
be able reference a similar device and merely cite the improvements that constitute my invention. Instead, I am going to pick one emodiment ot 
it a recite its physical structures in great detail. The emodiment I will pick to do this is used for the attachment of one or a very tew hair 
extensions to one or a very few hairs growing out of the scalp. I will now present an explanation of the physical structures ot my invention and 
how they are intended to interact with each other. ^ L ^ ^ «™..,~,*T>, n 

No doubt youVe seen electric hair trimmers. You know the type that barbers buzz mens heads with to give them a crew cut me 
attachment device I will be describing to you is run through the hair in much the same way that such an eletric hair trimmer is. If youVe ever 
looked at an electric hair trimmer, you may have noticed that the cutting blades seem to be a hybrid between scissors and a comb. A comb 
because the cutting blades have a fork configuration and between each two fork tines there is a empty channel space where hairs xan enter 
Scissors because the cutting blades are composed of two sharp layers stacked on top of each other that osciallate relative to each other. Tnese 
osciallations narrow the hair channels causing the hairs in them to be cut . 

Just as an elecrtic hair trimmer has comb-like channels through which hairs can flow so too does my hair attacher. Just as an 
electric hair trimmer has layers that oscillate relative to each other so too does by hair attacher. Of course, my hair attacher ^.^V more 
oscillatinq layers than a hair trimmer does. In fact, this embodiment has about twenty layers stacked on top of each other. Each layer is sUghtiy 
different from the one below it. Some layers oscillate back and forth others donX But generally the layers are based around a tned-comb-like 
desiqn that has hair channels that allow hairs to flow through them. - . 

The most complex and challenging part of my invention to understand is this stack of about twenty layers. In general. I call this stack 
the processing circuit stack because it guides hairs through a planned path during the isolation and hair extension attachment processing 
Depending on the context i may also call it similar names like the attachment circuit stack, the attachment stack, the attacher stack, the attacher. 
and the processing stack. In the case of the first embodiment, I will describe a system whose goal is hair extension attachment, I will can mis 
stack the attachment circuit stack because it guides hairs through a planned path during the process of hair-extension attachment. For snort, I 
may refer to it either as the attachment stack or attachment circuit 
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In order to better understand the attachment circuit I encourage you to think of a conventional electric hair trimmer as i describe it to 
vnu Remember the attehment circuit is very analogous to the moving metal cutting-combs of an electric hair trimmer, 
you. Rem 7™^™ of £ e attachment circuit of the first embodiment. The attachment circuit is ^composed of many, 

most likely metal, layere stacked on top of each other. Each layer has a stightly different purpose, and as such a shghtiy different crc^ectional 
shape from the layer below it I will start describing the lowest level of the attachment circuit and work my way -up ^ In ^^SSi^SLhi in 
ISchment circuit stack were a building, I would start at the ground floor and go up one floor at a pJ^After descnb^g ^ 




layer's t . - - 

the followinq explanation. Ill explain how the layers functon together later. . 

me roiiowntj«A£ ^ ^ attachment circuit moving over the scalp, assume that the hairs are standing straight up like a crop of com faang 
an oncoming harvester. The device that causes these hairs to stand straight up will be discussed later. 

p*scHption of the Attachment Circuit Stack's — individual — Parts 

ThR Statione ry Hair Channel Levels 

Referring to FIG. 1 , we see the lowest level of the attachment circuit stack, shown all by itself from an elevation view. It Primarily! 
two functions. One is to serve as a protective floor layer for the higher levels in the stack. The other is to serve as a path through which scalp 
r^ 9 rs^an move Referring to FIG. 11 which is a plan top view with only the front portions enlarged, notice the funneling mangular tine fronte A at 
SEffiK^lKy gather hairs together h order to bring them to the area where they will be attached. Although tfie actual at^ent 
nloce^ occu^ at higher levels, it occurs directly above the area F. How attachment occurs and where the loose hajr extensions mat are to be 
BXme from will be discussed later. For now. just realize that once attached, each hair is forced to me nght. atong arrow B. sudh ttat it 
maJces U pS me corner arid then it moves backwards through the exit channel G. along arrow C. towards the connectivity bndge D at the back 

of the exit channet^^ ^ ^ trimmer, the top of the hair would simply be cut off and we wouldn't have ( to worry atoujhow hairs get 

under the connectivity-bridge D at the back of the exit channel. I call D a connectivity-bndge because it holds all the tines together. Since this js 
£tf h2r t^meKsome attempt has to be made to bend the hair tops under the connectivity-cridge at a rate fast enough to .keep ^ etanel 
Gfrom overfilling with hairs. If overfill was to occur, the hairs which started standing up relatively straight and perpendicular to Wiescap. ike 
rows of siding com, would be pushed flat and parallel to the scalp back through their entire path, even in the attachment area F. The system 

would not function properly with hairs lying on their sides in such a manner. ^ ti _ . . How™ n at a 

Thus a bend-under connectivity-bridge system is used. It is the goal of this system to bend the tops of hairs under the connectivrty-bndge D at a 
faster rate than hairs can build up in front of the connectivity bridge in exit channel G. 

Referring to FIG. 2, we see a elevated drawing of a bend-under belt system. Notice mat a hair channel ^ich the "f^o^J^f 1 
is shown as a wire-frame. The portion A of me drawing is the exit channel. The portion B is me funneling front-most P°r*°n °f me hair channel. 
Refe^rina to FIG 22 we see aneievated view of me bend-under belt system shown in isolation. Notice how it has a funnel shape F at its front 
that helps gamer hairs into it. The trailing portion of is me trailing portion of me system mat helps convey hairs farther bac^ards. 

Tn Fig 2.1 , is a different elvated view from me left side. The lines C represent hairs growing out of the scalp D. J h f sc^p^terids still 
below, but me system is moved through me hair. Thus, me relative movement of me hair itself is from thefront to the back of the 'System m me 
direction of me arrow H, shown behind me rear end of me exit channel. Because me isystem doesrrt cut the Diiina 
trimmer does, me hairs run into a dead end where they meet up with me tine connectivity bndge G. ^^^^^^^^^ P 
up in me exit channel A, until it would get so backed up with hairs mat me hairs were forced to lie down flat, parallel to me scalp and likely 
pointing towards me funneling front-most portion B. rtr ^ H 

To overcome this the bend-under belt system E in FIG. 2, is configured as two belts which converge on each other and 

simulateousiy help funnel hairs to their convergence F at which point they are pinched and pulled back by Jhe jKslte. ™S SP unter * 
clockwise, the one clockwise; me net effect is linear motion applied to me hairs pinched between me two bete ^.^^^^Z?^r^ 

The belts bend me tops of me hairs under me connectivy bridge G. which forms a dead end in front of it. Since the hairs are attached 
to me scalp, their bottoms cant move. Consequently, as me tops of me hairs are moved by me belts, they are increasingly pu»ed °tfo the belts 
unSfinsd^me belts drop me hairs, as illustrated by series of hairs C shown in FIG. 2.1 . Also ^something to keep in mine is i mat bete are 
n^^relatively fast irVcomparision to me speed that me attacher is being combed through me hair. As such, hairs dont get a chance to build 

up in me *™ 2 ne ^^ assembly alone from a left side elevated view. In FIGS. 2-2.2, 1 just showed^ belts 

floating in space, later I'll describe how these belts are supported relative to each other. Although in these drawings the -^SV^aJS^i i, K t 
system wrap around me front funneling portion F. in practice, said funneling portion may have belte wrapped around it or not I n ot . t < "guWjiist 
le^as apassive guide to funnel hairs to the moving belt portions behend it. Also note, in mese drawmgs one be^-under-belt P™^°™JP er 
haSrcha/inei. in practice, several hair channels might share a single belt pair. This would mean mat me hairs might be bent under not me very 

back connectivity-bridge portion of me channel, but instead, me lateral sides or tine portions. 

Return you attention to FIG. 1 , which is me lowest level in me system. Now mat IVe explained how hair flows through th s > >«gU 
want to draw your attention to one more detail. Look at these four holes E. A bolt can be run through each and used to line mis level up with me 

levels rt™*^ leveK (t is ^ second level in me stack and is the level of the ]Md-porym^ 

used to form me plastic attachment beads that hold me hair extensions to me scarp hairs. This level has channels ,A mat i ^® ^ U J° J^^f n r n ^ 
through to reach the nozzles B. Functionally, these channels B are equivalent to pipes or synnge needles. Notice how they can share a single 
fluid input line because each individual tine branch is connected by a manifold G at me back of the attachment stock. 

In FIG 4 an individual set of nozzles is shown from front elevation. Notice their position relative to me hair channel p, and the 
similarity between this drawing and FIG. 3. In FIG. 4. we are not so much concerned with me path the hairs take through the ^ ^f^Lm 
Instead' notice me very ends of me polymer channels narrow to form nozzles C. Like a synnge needle, the liquid polymer .^1 esc^e trwn 
mesa nozzle unless it b put under a certain amount of pressure. By delivering mis pressure in bursts, £ d ™dual 

squeezed out that will fly towards each scalp hair-hair extension pair A held before said nozzles so as to form a liquid bead around said hair 
pairs. There are four total hairs shown in mis drawing. There are two pairs A each with a single scalp hair and a single hair exten^ 

tn FIG 5 an individual set of nozzles is shown from a back elevation, the two liquid plastic attachment beads A are shown after being 
applied to me hairs by me nozzles. Each bead is surrounding one scalp hair and one hair extension. How these beads are hardened into soiia 
clastic will be discussed later because this is me function of another levellocated directly above. 

Now back to FIG. 3. recall mat mis is me second level in me stacking order. Other than me nozzle portion, notice how this layer 
remains similar to level 1 , as shown in FIG. 1 . This is because me hair pathway must remain open at mis cress-section ateo 

In RG. 3. we see a second difference from level 1 is me additional channel C. Whereas, me scalp hair enters from the direction of 
arrow D. loose hair extensions enter from me direction of arrow E . They meet in me middle, which is me attachment area r, shown nere 
encircled by an oval. This additional open area C, called me hair extension tip trench, helps form me pathway that the hajr extensions flow 
through. Level one, as shown in FIG. 1 , is not open in me corresponding area because it serves as a floor which protects me tips of said loose 
hair extensions from gj^^gj^^^^ js a!most ide ntical to level 1, as shown in FIG. 1 . Whereas level one, serves as the floor of me 
channel mat supplies me nozzles with liquid adhesive polymer, level three in FIG. 6 serves as me ceiling to me polymer channel to prevent 
leakage from me top of me channel. After all, a pipe must be closed on all sides to carry a liquid. . . _ A . ^ 

Another difference from level 1 is mat mis level has an opening A mat helps form a pathway for the hair extensions. Also, notice me 
single circular hole B at me very back of mis layer. It serves as an opening for me fluid polymer input line to plug into me underlying polymer 
channels. 
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Oneo uou understand how level two serves as a pipeline to carry liquid polymer, then understanding level 4 In FIG. 7 is easy. It is 
merely a p^g^T^^eV^which will be used testify thejiquid porymerbea* Unlike a [hquid ^. ch .^fJ^P orted 
by amptylipe! U*. HgMmust be carried on the inside of channels formed out of ^f^SS^SS^^ otherwords ' 
fi^w^ntir^nr sriAciallv starred alass Drisms that take advantage of the principal of total internal reflection. 

fiberoptics ° J^ s ™Yal^K^^^an optical system. Technically, me fork-like portion A is a solid prism of glass, notfiberopto. 
However tor te^blity fi tor opto rabtes C interface with ttie soUd prism at this point B at the back. The flexible fiber optics are used as a l.ght- 

^ 6 "^etum 9 K 

dunlin*; me rriass Tehai^ls tma *oicted as coming to nozzle-like points B. In actuality, the ends of these glass channels should be 
SsioS s^effi P^r bead in front of tSm. Thus, the actual design of this light pathway wfll have to be refined 

by arTotti^enSfS software *^redicte the movement of light through ^roptcs and specially shaped glass pnsms. The 

^L^ni wQcinno^ nftai win ha to focus U V liaht on the attachment beads, which are in the attachment areas C. 

optical dea 9^ e ^ d ^ a f^°J r ^ t ^ su S^™ prfem A are made of metal or whatever material the levels of meattachment 
circuit stack 2re made. The^prismA is most likely manufactured separately and then placed in an empty pathway carved for it That is 
carved ttfJZrtL objects D are the plastic attachment beads. They were sprayed out as a liquid by the nozzles 

A Notice the Zd Tot optica I ch^el B where U.V. light is directed at the liquid beads to harden them .nto solid plastic. We havenl Discussed 
t^partCvetTNss^ 

nart is referred to asml I ncher tt should be assumed to bethis part, urtess the context suggests otherw.se We'r discuss tit more later For 
^^ott^hc^trMB oinche X as shown in FIG. 9, surrounds the polymer beads D during their application and hardening. By pressing the 
rS^fofsaia^^ nozztes are. chambers which I will refer to as attachment chambers are formed, 

notches ot sara pincnerj^^n^.^ ^ & protective top layer over the optical channels of level 4. In otherwords. rt sandwiches the glass 

prism of level 4 from the top fa or |ignt m ^ mn across a gaps in the channels between two ^pacific 

ooirrts on each'hlr Paftway r^r e^le gapA between two pairs of electrical contacts C. If there is a scato hair between these specie points, 
t^nthe e^rtc current oFliqht wffl^ in a different way than if there is not. This will altowfor the detection of when a scaJp hair is 

Sjto oe^SeSJ la&Z chambers. Remeber. the attechment chambers are P^itton inftomof me ng«iit&> not 
rSnn to be enterina one of the attachment chambers, then, ideally, that attachment chamber's polymer nozzle shouldnot be fired. JhiswUl 
nS?tne hai> exteriors .eteasad "into the attachment chambers without matching scalp hairs to rernain unused ^<ngadw*> adhes,ve 
^r!However. this idea, scenario involving individual control^ polymer^zzles^y^ 




out 

less optically 



wrmeimere^cweso^^ 
underetarKl^hlrtthe metering areas are yet To understand the significance of the metering areas, you first have understand the functions of the 

coated sensor^ bSSS tttarV Hta XgS* rubbing of the hafr handling tines immediately above. Remember, we havenl chscussed the hair 

with the ha.? htnSS^ tin& to ^elp^cS me hairs while they're being isolated and positioned in the attachment chambers, 
with tne ^"^"SSSSta^ levels eight-fourteen) are where the moving hair handling tines reside. The hair handling tines are used in 
isolatina outte^rSSCS ptoce during attachment And once attachment has occurred, me hair handling tines ; are ^used to 
fSSftetl me \SSSS SEFZS. I call mese moving layers me hair handling tines because they handle hairs and have a forMike shape 
composed of tines. For short, I call the hair handling tines me hair handlers. 




plr^. (Snseouet% 9 one p^dlhasbfen metered out or isolated, and since me spring continues to push me remaining pencils forward, we < 




entran^oatel wriTtogemer Inl^the^tence between a pushback gate and an entrance gate can be used to help determinehow many 
ffiortoarS«y«^ rr^teredoutatone time. That area between a pushback gate and an entrance gate '^^mto^e^^m 
a^ The rnetermgK aremose areas within which me hairs are isolated before being processed. InodientJy. recall that me i sensors nFE 



^m«cn™fo^^^ 

yw da Thfarea be^een a pushback gate and entrance gate is the metering area mat they check. Of course, .n different emobidments, said 



1 one rnmhafcrs rigidity is that my hair metering device operates on hair cross-sections whose length is Httemore 
s In Tomer words, since me hair handling tines are made of thin sheets of metal you can stack many layers of mem 



sw^Trrtghtche^diffVrent points along the channel, even points along me bend-under system. 

Ohviouslv I showed vou the pencil metering diagram, in FIG. 14, because my device meters out individual hairs in much the same 
wm, that me^rSs are^ete)ed out Of xourse, you may be wondering if hair is too flexible to be metered out this way. The answens mat a 
^^K^SSSmSSSSS nomSg^Tp& that is six inches long, such a length of hair would flip ^^^^^IS^wiil 
o^r^d^K otl^r t^ only one mm long, or less, behaves quite rigidly. Such a short piece of hair can be held m a tweezers and will 
point straight out not bending in me slightest 

The relavance of a c 
man one mm. often much less. 

in Ihe thickness 10I ' °n mm. considerabley past the small aproximately 1 mm deep length of hair where 

metering m ffipSorfte pTrtormed. However, in the following disaisston of me hair handling tines, I want you to only concern yourself with 

^^X^M^ '-els. may car. be thought of as bemgon exactly the 

same level TOs^erS which his significant vertical depth. We will discuss that later. Even the very top non- 

VSXi *tevel<ievel SS^SSXS PlG. 1 1) whi* some hair handlers rub against can be thought of as being on exactly me same level as aH 
of me hair ba^lere. oaaam illustrates me use of pushback gates in a configuration which forms one metering area and as such 

meters out wEESSne?^^ course, since the head has about 100,000 hairs on it. it is to our advantage to rmter out as 

rr^vha^aTwfca^ a?or«eUnoeretend that when I say meter out this implies isolation of a certain number of hairs ideally isolated 

^teOrtyif " sour ■rMonttdMl with many hairs at once, we cant settle for metering out large clumps of hair at a ttrne and men 
attach^ tei^xtensk^ tomese faroe clumps of hair. Such a strategy, although fast would reduce me quality of me hairstyle created. Instead, it 
2S^^<Sr^^ metering areas per channel. Each metering area capable of isolating one or a very few hairs 
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in itself. As such, I will present a system that has two metering areas per channel. However, in practice, the number of metering areas per 
channel could easily be increased beyond two. 

FIG 1 5 shows shows the pencil metering system modified such that there are, not one, but two metering areas. Rather than just 
having one vertical pencil descend as a pushback gate, we can use several pencils. In this example, we use three vertical pencils. Notice how 
there are two meterino areas A and B between these three vertical pencils. am t ^ t 

You should understand that two of these three vertical pencils behave both as pushback and entrance gates. All three vertical pencils 
behave as Dushback qates because they are all capable of pushing behind themselves the hairs that they do not meter out. However, the front 
twovertical pencils C and D also serve as entrance gates. This is because they get in front of the horizontal pencils that have been metered out 
and in doing so. form the front gates of two metering areas. This is what an entrance gate does. It prevents hairs from entering the next area of 
the svstem until it lets them. However, the very last of the three vertical pencils is a pure pushback gate. All the pencils behind it have been 
pushed back out of the way and into the spring E. However, none of the horizontal pencils behind it are in metering areas, so it cant be 
considerGd^en^^gate.^^ vertjca| pencjls act | ike botn pus hback gates and sometimes entrance gates, I will refer to such a configuration 
as a multiple pushback gate. Multiple because it is made up of several pushback gates, not just a single pushback gate as shown in the first 

pencil dia 9j^ ti 2^' U 3 nback gates form notches that hold the isolated pencils. These holding notches allow the pushback gates to also serve as 
transport-forward gates. This is to say they move the pencils, or hairs, forward from their metering areas into the attachment area. This forward 
motion is depicted in the diagram by arrow F. 

The Movino Hair Hande r Tine-Assemblv Levels 

The levels I'm about to discuss are the moving hair handlers. Most of them slide from side to side others can also slide forward and 
backward Reqardless of the direction a hair handler moves, in this embodiment, it is moved by cables which are attached to it. For example, 
FIG 16 is level eiqht in the stacking order. It is the next higher level in the stack above the level seven, the highest non-moving level I showed 
vou' In fact level seven is shown in shaded darkly below level eight in FIG. 1 6. Level eight is only the lightly shaded layer on top. Level eights 
front-most portion is capable of moving from side to side. Referring to FIG. 16.1 an enlarged elevated front view of only the front-most jjorbons 
of level eiqht there are cables A and B attached to the connectivity-bridge portion of the moving tine-assembty C of level eight. The cable A on 
the left is capable of pulling it to the left, the cable B on the right to the right. In either case, it is only the very front piece C that is capable of 
movinq This rear area D is part of level eight but doesnl move, its only purpose is to remain sandwiched between other levels so as to support 
the stack Just as it is the purpose of the second floor of a building to be sandwiched between the first and third. This is true of ail the moving 
hairhandlertevels.Generally.it is only their front most portions that are moved. . 

In this embodiment, most of the hair handling tines are thin layers of sheet metal. Level eight, as shown in FIG. 1 6, is the exception. 
Whereas most of its surface is just a thin sheet of metal, at its tine tips E, it thickens such that it can extend down vertically into me attachment 
areas of the layers below. Level eights main purpose is to hold scalp hairs and hair extensions in position while they are being attached 
together, it does this by moving sideways from right to left It ends its journey pressed up against left wall F of the attachment area. It holds scaip 

hairs and hair extensions together against this left wall. . 

Remember, this left wall is where the attachment nozzles and U.V. light outputs are located. By pinching scalp hairs and hair extensions 
between this left wall and itself, level eight holds hairs in position during hair extension attachment. . 

In fig 17 we see a more detailed look at the shape of the pincher*s notches. Notice how there are two notches A. Each notch can 
form an attachment chamber where one scaip hair and one or more hair extensions can be isolated together. When pinched up against the left 
wall these chambers are closed on all four vertical sides such that the hairs cannot escape. In this embodiment, each notch or nar hotding 
chamber has its own corrsponding nozzle on the left wall. In FIG. 17, there are two notched hair holding chambers that correspond to the two 
nozzles that I showed you earlier. Thus, in this system, each channel has two isolated attachment chambers and will apply two attachment 
beads Der channel at a time 

Notice the notches are somewhat hollowed out in the middle such that the hairs are grasped at the bottom and top but are not touched 
by the pincher in the middle. Notice how this allows the liquid polymer attachment beads B to remain untouched by the pincher. 

Another thing to notice about the pincher tips E, as shown in FIG. 16.1, is that they project to the left more at the top than rt does at the 
bottom This is because its top is in closer contact with the other hair handling tines above it. When these other hair handling tines hand nairs on 
to the pinchers, we can depend on the hair cross-sections being right between the middle of the notches at the very top of the pinchers because 
that is where the other hair handlers, directly above, have positioned the hairs. And hairs behave rigidly over short lengths. However, the lower 
portions of the hairs that extend down near the bottom of the attachment chamber are more likely to flip around and not be exactly where we 
want them Thus, the sloped overhang of the pincher, as shown enlarged by FIG. 1 6.2, functions such that the tops of the hairs get pinched the 
very first and lower points on the hairs get pinched progressively later such that the last point of a hair to get pinched is the lowest point to get 

pinched. ^ 1 8 is a more detailed representation of the pinching action. It shows the pinchers A and the left wall B getting closer to each other 
in three Droqressive steps. Only one isolation notch of the pincher is shown, in practice, the pincher likely has multiple such isolation notehs. 
The pincher is shown in shaded on the right the wall is shown as a wire-frame on the left. Remember that this wall is where the polymer 

^e^o^^MrtantSng to notice about this drawing is that the tops of both the pincher and its corrsponding position on the wall slant forward. 
This causes the higher portions of hairs to get pinched first and the lower portions last. This scheme allows for the wayward scalp hair and hair 
extension tips to be progressively pushed into the center of attachment chamber from top down. One scalp hair and one hair extension is shown 
in each step Please note, this means one scaip hair would be attached to the scaip, and thus, it wouldnl truly have a loose tip as shown in this 
diagram only each hair extension would. This drawing shows two loose tips to emphasize convergence of the hair and hair extension. 

In FIG. 19 we see level nine which serves to narrow the entrance A which allows scalp hairs into the attachment area. Level nine is 
the lighter shaded area, representing a moving tine-assembly. In the background, you can see those underlying layers that make up the hair 
passageways. Level #9 works with the walls of the underlying passageway B as if they were all one layer. 

From this top plan view, we can see how this level works with the underlying channel. This tine-assembly layer would normally start 
out not overlapping the hair passageways at all. This allows more than enough width for more than one scalp hair to fit across each ... 
passageway Of course, we only want to allow one scalp hair into each metering area A at a time. So the purpose of this narrowing layer is to be 
moved out (here from left to right) over the passageway narrowing it such that only one hair can fit across its width. 

If youH remember fie pencil diagrams, showing pencils being metered out youll recaH there was one straight line of pencils, it me 
pencils, instead, had been stacked several layers deep, then more than one pencil per metering area would have been metered out. Since we 
only want to meter out one hair per metering area, it is important to narrow the hair pathway to one hair width. 

Now you may ask, "If a narrowed pathway is what you want, why donl you just make the underlying pathway permenateiynarTOwea 
so you donl need this moving part?" The reason I'm not doing that is because permanently narrowing the pathway to just one hair width is really 
asking for hairs to get jammed. By allowing the pathway to be narrowed only temporarily, we should be able to prevent hair jamming. 

Also notice that the very end C of this narrower actually overhangs the hair channels so much that it doesnl just narrow the hair 
channels but it actually closes them off. This is because this portion C of the narrower serves as an entrance gate to the attachment area so mat 
unmetered hairs donl enter prematurely. I will call this type of hair handler a channel narrowing entrance gate because it both narrows the jair 
channel and controls entrance into the attachment area. In theory, we could put these functions in two seperate tine-assemblies of hair handlers, 
here IVe put them in one. Finally, notice that only the front of this level is shown. This level is really much longer in back, and has n ^es mrough 
it like the previous layers shown. Many of the following layers will be shown truncated in the same manner. Note: In penal diagram. Fie. 14. me 
block B served as an entrance gate that prevented pencils from escaping prematurely before they were metered out This is what I mean by 

entrance gate. ^ snQWS mQ nQxt nigner | eve(( | eve! ten -rni S level serves to narrow the entrance which allows toose hair extensions into the 
attachment area If you understand what I just said about narrowing the scalp hair entrance, then you already know how this level works. Its the 
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same thing except its for narrowing the entrance passageway of loose hair extensions instead of scalp hairs. Like the on one scalp hair side, this 
,evel is a ™£™^ scalp hair mutople-pushback gate, .t meters oul t scalp .h*. purtng one 

scalp hair into each of its two metering areas A, when it slides from right to left Of course, nranbar .a ^^P^hS^SSSt 
man iust two metering areas. Its important to understand that these pushback gates work with me layers above and below them. For example, 
Srsc^p hair rarrower in FIG. 19 (which is level nine) has already narrowed the hair pathway to one hair-width. Next, the 
rmJtiDleDushbackqates of this level intersect with the resulting narrowed line of hairs. . .^^^,^\ <™ 

muiD P ,8 P should keeD in mind that RG 21 shows multiple pushback gates much larger than actual size. To get an idea c^ac^ size 
cc^der m*e^^ to toU about one hair. In other words, the width of these metering notches .s little more 

^ 'trough this part has been named a pushback gate, it also serves other functions IVe already J™*^ ^^^^^1^ ° f 
a m, .Hinia nushhSk oate can also be considered an entrance gate. But mu tipie-pushback gates can have still yet other funrtons. Once tneir 
mSe^W^ be moved. in me direction^ arrow B, straight ^ area C 

aSSSvQ i thVhairs it has metered out with it This function of a multi-pushback gate should be considered its j^-^sport ^nrton 
carrying {naithis level has a more than just two cables attached to it It has two that pull it side to side D and E, and it has two that pull it 

forwards ^^g^^^ ti ^ ter shaded level is the next higher level, leveltwetve, It is the channel ^"9^ I 
shown supenmposed on top of levefeleven. the scalp side multi-pushback gates shown m in darker shading and which we just r ^ k «^^ ' 
^^er^ed how me murti-pushback gates can be slid straight ahead of themselves to transport the bars in their rnetenng arenas However, 
KfttoSvw multi-pushback gates are open on one side, they might be at risk of loosing their metered hairs out cj mis °Pf side 

Since itm iu ureuiaoivva rt, . 3Ti i i u ^.m^ oiHo mnuamant nf ttiA hairs in the DLtShback aatOS as tn6> 

unless something 
earned forward. 




now, just understand i _ . _ 

mo80n8 ^ZL^^X^^T** »t» hair extension mump.e-pushback.gate *"*^™£Z^£ lt 
same way L scalp hair mutSple-pushback gate meters out scalp hairs. It too is analogous to the pencd metering die mm. A. «{*jno» 
tan* eitenstons Tit deals with come through the hair extension tip trench, in the director, of arrow ^.^^^J^^XL ^itB 
omerpushback gate come from the opposite direction. Recall that the scalp side pushback gate was placed farther forward and on the opposite 

side of the J*^*""*^ me nexl hjgher |eveli level tourteen. This is the pullback hook level. After the attached i^rave been pushed to 
the riaht and out of the attachment chamber, they stitt must travel back through the exit channel area before being engaged by the bend-under 
Mtonevtha Htock oi ' ttedWel. After scaip hairs and hair extensions have been attached together in attachment area A. they are elected to the 
ri gh,a*dmoveb^ 

However, in Ws erXfiment we must be absolutely certain that exiting hairs under no ctamatanew car i teckttack and return ttttdmrt 
area A. Furtherstjll. we want attached hairs to reach the bend-under system as ^.^po^iJ^^^l^^^J^^^i, 
dear of the attachment circuit as soon as possible so as to free up room for more hairs to enter the attachment system. That is what this level s 

msnonsiblitv is It moves backwards along arrow C in order to pull hairs back with it , „ „ . 

responsirjii^jK.^moves DHt penpecfoe of the pullback hook in action. This level is comprised of a hook that pulls everything in ^e exit 

channel to te v^ry baTwhere it can be engaged by a bend-under belt This hook moves backwards, jn ' *° ° f ^£ £ its 

eWattachrnent cycle carrying exiting hairs with it. This hook is the highest moving hair handler in this e mbodiment _ Not£ Of J» * lts 
fob a^nrt^equrvalent o?«ie pullback hook could be used. For example, the hookdoesnl have to be closed on the left side because the 
underlying exit channel would prevent hairs from slipping out of it from the side anyway. 



The Sprina-Pin Levels: 

The next five highest levels fifteen through nineteen, shown figs 26-30, should be considered together as a: ^ «55£_* 

levels has two general purposes. First, the back of this set of levels contains spnng-toaded pins whose duty it is to engage the hair dips, which 

hold the hair extensions. These spring-loaded pins push these clips forward towards the attachment area. K _ 

hold the «B£MKWon* mese sp g ^ j, jdenfca| fc ^ others except ^ we see different c^-sectons. 

such as H, rtthe daiWy shaded part as shown in FIG. 27. The cross-sections make up a part called a spnng-pin assembly which is on the 
inside of theseitop five levels ^ ^ central front tunneling tines A of these levels are shown as uranached and floating m spaceJ In 
practice, at least one of these levels would have connectivity bridges holding these regions together ^^^ylh^ase^d layer E torn 
elevated too view in FIG. 34. As such, most of the central front fuming tines in these layers would not have connectivity bridges of their own 
toS^^^^M^A to a layer that does. The reason for this is to prevent the hair ?^^.^^"9to bend over a 
connectivity bridqe at a point too close to their holding clips (to be discussed later), because their bend angle might be too sharp. 
comectMty wrage ai a pom roo y ^ hQ|(J sad spnng-pBi assemb les would took as 

they do FIG. 31 . Notice the spring^ i A at the back of each of the four shown spring-pin assemblies, they push each pin forward. Notice how the 
shape of the spring pins corrsponds with darkly shaded cross-sections shown in FIGS. 26-30. 

CafWd9e RrtmKgrto FIG. 32. the hair-extension+ioiding dips A are held together in dip-hotding | cartridges like B Each car^el^ as many 
clips as the Tattecher has channels. Each clip should have a spring-like resilience that allows it to hold hairs .n its -nteno^y pire^ing them. Th.s 
same assembly turned upside down is shown in RG. 32.1 . notice that the dirj-holding cartndge has open slots C on its bottom. (The 
comfpoSTstoS on^etop of the cartridge are open in the same manner.) Referring to FIG^2.2, notice that eachd.pto a wideintenor D in 
me tommat narrows to a dead end E and men spreads back apart again towards the rear F This dead andean i be ^ved by simply 
Ihfckening the interior edges of the the dips towards each other or by placing a flexible webbing means there. This j d e^^^5 1 ^ e * b ' e mn 
flextole webbing composing it, will usually have a funnel shape or \Ashape so thatthe very last hairs |* EJ^"2^2£S£M db 
dip and straight in front of &e straightening peg (to be described later). The reason a dead end is helpful is so that that back portions of the dip 
can help provide spring force. By doing so, the rearmost hairs in the dip will not be held much tighter than the front most hairs in it 

Cartndge & Wns ^ q ^ C0TOS ^ slot on ^ ^tiam of the dip-holding cartridge D, is wide enough to allow the vertical 

dir>enaagement.pin A. of aspringjin in no. 33.1_tosticku_p ^gh Uand rnate^ ^ 

iingcli] 
cartridc 

ho^ 8 ^^r extensiorTho^^^ portion A is itself a clip-engagement pin. 

Simplified Ao^egate^S^k^ ^ rectangular tabs B that extend up at the very back. These tabs are part of the spring-pins and I can be .used 
to pull them backwards. Remember that since these pins are spring-loaded, left to their own, they will move forward ^^ o s n ^^? knc 
pull me spring-pins back to a standard contracted position. This standard contracted positoon. where all pins are pulled to me very back .mates 
loading and unloading clip cartrdiges possible. This is because all of me spring-pins are lined up exactly with each other, at me very back of their 

Sl0tS ' UolQi To save space, me rear slots C, me ones me rectangular tabs move in, have been scaled much shorter man they likely would 
be Really, their length would more likely be equal to me forward slots D in front of mem, me ones me round clip-engagement pins A move in, 
because these tabs are connected to and must move me same distance as me clip-engagement pins do. 
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Cartridge ^ sprin g-pin receiving holes B of the clips, as in FIG. 33.1 . should be lU^ed up wrm ea<* mother £efore MnMn 

is loaded orunloaded atop of the attachment staclJTo see how this can be done refer to FIG. 35. The dip-reaeytng ^^^P?^^ 
un^rubber-band A which encircles the cartridge and pushes all of Its clips backwards, as far as they will go. Notce how saidrubber-band 
2™^^^ the rubber-band fits into hooks B on the dips that me it pulls backwards . jmu* Jhj idjpsare 

nulled back as tar as mev will go so that they are lined up with each other, and the same can be said of the spnng-pins, tn the attachment stock 
Evedbfa^ the pin-recieving holes of the clips and the spring-pin^ip-engagment pins match up 

oS^f^n^Ml^^^ off the disengagement pins and putting another on easy. Please note, the spnngs of the spring pins 
will be strong enough to overcome the rubber-band and push their dips forward despite it. 

CliP & I tok&ou that levels fifteen through nineteen, shown in FIGS. 26-30, have two purposes. I have explained me first purpose, refer to 
nfi to see the second and FIG 36.1 to see an enlarged front of this level. This second purpose is that the fronts of these levels contain 
^^SSSS^AM^^S^ me hair extension tips B hanging down from the dips This way the hairs hang in t^rirnto 
get into me attachment area C. Without these funneling channels, mesa Rair extension tops might flip around from side to s'de Pemaps^is s.de 
to Lde movement would lead to hair extension tips hoping from channel to channel or worse yet bunching up before entenng the a^hment 
area I call thV fcinnelinq area A the hair extension hopper. It is part of me hair-extension-tip trench and guides and funnels me hair extension tips 
^narrowed ™rto^ Each dip may have a straightening peg D behind it that extends vertcaUy through its channel Notice that 

me s^gtenSigpeg D is just slightly thinner man the most narrow portion E of me funneling hair channels of hair extension tip trench. 

Paintbrush Obstacle 

Scenano 1j understanding of what mis straightening peg does imagine guiding the bristies A, in FIG. 37, a pa^msh 

down a trench only slightly wider than me brush You should imagine mis trench as having two vertical waits D and E. If you ho d on\y the handle 
of me ^ntorush, men should me bristles encounter an obstade 6 in this trench, its bristles will bend backwards when you apply enough forward 
pressure. 

SCenan ° 2 tn me second scenario shown by RG.37. 1 , imagine me same situation except that you put your finger C down into ^^en^ behind 
me bristies of me brush. In mis case, you can press me bristles wim all of your strength into me obstacle and they will not bend. The straigtemng 
peg serves me same purpose as your finger. 

FIG 38 illustrates what might happen to me hair extension tips A if there were no straightening peg. Notice how the tips curve 
excessively backward. The purpose of me straightening peg is to prevent this, ff me tips were allowed to curve excessively backward, me dip B 
might advance forward without moving me hair extension tips forward wim it. 

CliP & Refining once again to FIG. 36.1 , me dip is shown wim its straightening peg D. Since me tips are kept relatively straight me hair 
extension tips can be pushed forward with greater spring force man they could be otherwise. 

Spnng Pin FIG. 31 , me straightening peg B is part of me spring-pin system. An alternative approach would be to attach a 

straitening peg to each dip rather than making it part of the spring pin Of course such an approach would be at a disa^arrtage bf^f* e n?n« 
cUpwould bemore complex and difficult to manufature. And since mere are more dips, because they are removable, than mere are spnng-pins 
itisbesttoa^hmes^g^ 

they could come in contact with me fragile hair handling tines. In fact, in me previous drawings (FIGS. 26-30) the straigterwig peg idoesnl extend 
tolowle^vel sixteen as shown bv FIG 27 In these drawings, portions of straightening pegs are shown as a short segments. In particular, notice 
me short I raS as i l ustiated by A in FIG. 28. Just as AG. 26 & me layer below FIG. 27, FIG. 28-30 represent 

ScSg^ the peg segment A in FIG. 28 also extends up through me higher levels as shown by FIG. 29 & 

30. 

Of course it is desirable for me spring-loaded clips to advance me hair tips towards me attachment area but they must not advance 
faster than me hair extensions in mem are used. Referring to FIG. 27.1 , me channel obstruction A helps keep the har e ^ e ^ n o ^'P s ^ m H , m 
dancing faster than me hair extensions in mem are used. It does this because the hair extensions hanging down from me <^arefo^up 
against it This design only allows me spring-loaded clips to advance when me front-most hairs in mem are attached and pulled from me dip by 

me ^^"^^^^-^q served by sad channel obstruction is to prevent scalp hairs from advancing to me point where they actually start 
Dushina me cartridge clips backwards away from me attachment area. Remember, me scalp hairs are coming from the direction of arrow B 
pusmng ^^^^^^^ 27 A particular embodiment, said channel obstruction is only placed on level sixteen it is not placed 
on me levels above it because mis wouldn't give exiting hair extensions an area to overhang me channel obstruction without hotdingthe ^rtridge 
back. It is not placed under mis level because directly beneath is me attachment area, and tie hairs musthave enough deaiajrce a^ve them ito 
bend under channel obstruction A in order to enter me attachment area. You might not completely understand these two concerns now but it will 
become apparent when I explain exactly how hairs flow through me system. The actual placement height and thickness of me channel 
obstruction A is something mat must be calibrated empirically during prototyping In other words, when I refer to only Placing rt f"J®vel sixteen 
mat is something specific only to this set of drawings. This is not to say mat couldn't be placed on more than one level or a different level number 
so long as me above concerns are taken into account 

To Review: 



S impll f led ^HJ^I^J^ m f atechment stack. It's simplified in mat it doesnt contain every level mat me attachment stack would have 
in practice. Instead, to keep things simple, it only shows several representative levels. The following are some overall points about me system: 

T. The Attachment Stack is Lik ely Made of Sheets of Metal; 

A Most of me levels mat I have described are very thin pieces of sheet metal. Some of mem have a thickness similar to mat of a 
piece of paper. Of course, since they're composed of metal, they're much stronger and more rigid than paper. The sliding hair handlers are 
especially min, except for level eight which has tips that extend vertically downward into me attachment area. The sheets of metal can be shaped 
into me cross-sections IVe described above using various methods: t . ■ 

1 Photochemical etching- A technology similar to that used in making microchips, only neither as expensive nor accurate. 
Photoetching involves coating a sheet of metal with a substance that hardens on exposure to light A pattern is optically projected on thesurface. 
and me surface is developed. Those areas on the surface that were exposed to light remain protected after developing. Those areas of me 
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•aiifaea that weren't exposed to light have only bare metal that is susceptible to chemical etching. Thus, shapes can be etched into the metal 

to cut each JeveTfrofflaM Pteert*eet metal tor production purposes. Rather, laser cutting should be used to cut tabs off parts produced by 
m ° Win9 ' s Laser Chemical Vapor Deposition (LCVD)- LCVD is an emerging technology that promises to allow small parte ^ be formed 

TT ""^U^l^ ^ers. However, these MM** -ayers must 

stack m^S^SSSS, SStadTSS^ are probably not reliable enough for this application. For example, the polymer adhesve 
^system usestoam*^ 

tooether by hMno mf surface Ef^e o fmem with a laser beam. This is probably the most reliable way atechmg various levels of the stack to 

bolts wouuBr^iS*^ Welding. T& bolts could be slide through holes E in FIG. 1 and homologous 

holes *^^£^2 n £, naed to slida restive to each other will be attached by running a rod through them. However, this rod and 
hair handier assembly wiHnol tV gM . Igr tan elongated heads M can be slid »h ho^njge* 

TTT A '&^?ff^^ The folio^ng , a reckon o, how 

50018 of *EE£ioTfi^ front view of an abbreviated hair extension attachment stack, the hair extension dpi C are 

held by tjJ£?SS^ Extend from the cartridge and allow the tips hair extensions (not shown) which they hold 

to extend ^P^'"^^^^ in individual channels by the tunneling areas A, in FIG 36.1 . 1 call *">Ufe^ 
guide and eCr^ons the hair extension hoppers. In FIG. 39 and FIG. 39.1 . ttie hair hopper levels are represented n abbreviated form 

bythetop^oste^ve^AandO ^ w ^^ rt ^ rt ^T^*^Wg^ 

s^yM^ 

really are formed into level two (un-abreviated verision). 




course, being a Mr handler tine-assembly. The issue we will concern ourselves with now is how ^se ^les are a^cneo ro <ne « 
SWrrovewrthout interfering with other levels. For example, how the cable attached to one hair handler tine-assembly sheet C stays out of the 

These cable clearance notches F will have to be wide enough to allow adequate clearance '^™G *^<itoa <^&!^ey ana 
the sheets of mata^eyrektoched to move around. Remember, these sliding hair handlers no only might move s« de to ^ftWwmeol them 
als^nwWfXart and backward. As such, the cable clearance notches must be adequately farge m order to leave margois like G for 
mrwement in several directions between cable attachments like E and edges of clearance notches like k 

Tna sMdno sctarne stwwn here assumes that the thickness available in cable attachment area E will be no greater man the 
thickness <3£R2££rt*i itveUn ofter^rds. we are assuming that the attached cable ^ | i s n5 > t jj^^^?^? SJdf^^^^^for^^cable 
Sg hair handler tine-assemblies are made. Thus, cable clearance notches can be just <^J^ n ^^^^ J^^^ST^^l 
flttechments and cable clearance notches to be alternated between two positions, per hair handler bne-assembty side. °' oe 
ofSSShaTr handters wM ^avecabteA with notch F above it and a second cable H attached to tine^mbly C at « ^^^tter^ment 
Z*~mnn J CM course ittnere had been a third hair handler tine-assembly stacked above level C, It would have had to have a cable clearance 
ES* fSipoSta J. Thte^oSd a^alSelSiments on this skte to be alternated between just two cable-dearance-notch positions. 
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However, if the cable attachments were thicker than one layer of sheet metal, then iha clearance 
thicker In o^er words thev would be marie through several layers of sheet metal above them to allow for the clearance of one attached 
2*. ShouW Tthrbec^mlne^S^.S attachments would have to be alternated between more than two positions per cable^ttachment 

Side " Altemativelv usinq cable/hair handier interface sheets would allow thicker cables to be used while stilly 
notches behve^ust tw^posS *n sudE a configuration, the thick solenoid-driven cables are not attached directly to toe sheet metal of the 
hafrtartta^&K toWn flexible sheets. These thin sheets then go onto attach totoe sheetmeta lei toe K™*^*^™* 

to^Ltoterface > sheetsare no thicker than one sheet of the hair handlers, their clearance notches can be alternated between just twoposrbons 
?ventn^u^ may be much thicker than just one haJr-handler-tne-a^embly level Please note, Jhe .cable 

ltec\wentDO^ on a hair-handler tine-assembly, including direct attachment to toe tines or ^^^f^^L 

attaenmam^om ran P«™ ^ |ers ^ must be controlled very accurately. Because we are dealing with ^^^S^ 6 
solenoid-driven cab^emsSves are not likely to be accurate enough. In order to achieve accuracy in movement a M control rod I 
Shh be used I Movement confrol rods not only keep the sliding layers in place but also, control their path and distance of movements For 
Znmrt M?»3S£5rtK D nlSesente level eight Which is the the pincher that moves form side to side pressing hairs between itenotchesup 
T^^Sm^^mm^amMt the edges of this slot K. this control rod I controls how far the tine-assembly move si Pomade Jo 
sphere a7e^ome^ in two directions, but four. Their control rods and slot s.des control the paths of their movements 

in a similar Mten^ ^ ^ ^ ^ showp f6tative t0 me rQSt of me attachrnen t stack. In this embodiment, it runs through the thickness of 
the entire attachrnent stack. However, it serves its purpose solely in the levels of the moving hair handlers. 

dimensions: 

-If s about as wide as the head of a razor 1 -1 .5 inches (2.54-3.81 cm) and. or perhas, as wide as an electric hair trimmer which is 

1.5-2 ""^g^ 1 ^^ fe abou, the width of an electric hair trimmefs channels, anywhere from .5 to 1 .5 mm (.01 ? 7 --°f9^>«s)- am 
-ThTat^rnent stack drawings, which IVe been showing you. are simplified, they only have four channels. In practice, the system 

would ^.^^^ a ^^^gSiit stack will depend largely on how long, me hair extension holding clips have to be made. I 
would expe^ts^^^ 

less than 1 jnch wj^, dhnBnBtanB are only guidelines to understanding the first embodiment of the system. However, they should in no 

way be ^^J^ 0 ^^ a of ^ attachment stack that is simplified, in that it only shows about six .representative 'levels. 

The actual attehmart stik w/ould have closer to twenty levels. After all. earlier about twenty different levels were desenbed individually. 

Hflir ffa^iKshed^B each part of the attachment circuit stack individually. "J***™ 

the various ha^a^ere of me attachment cteti stack work together. I will give you a better idea of exactly how and when meyi mMM 
to ea^ omeTln metollovSnq description, note that most ot me these drawings represent cross-sectional views of me ^Om^s^.Tt» 
SoSctons ^rtwSSto me layers of me attachment stack. The hair extension cross-sections are represented by shaded circles, and me 
scalp hair cross-sections by black circles. 

Flret Step Swjes narrowing entrance entrance gates F and G, respectively for me ^P^?™*** 1 ™^^ 

extensions E. have been moved over to narrow their channels. They will likely make this move exactly at me same time. They also serve as 

entrance gates by preventing hairs from prematurely entering me attachment area. mAtflrino 

y»>w> y t» » f ^ channe i narrowing entrance gates is to temporarily narrow me channel down to one har-wKm in metenng 
areas A ai^^^^m ^^^^"^^^ entry into the attachment area. Notice me connectivity bndges C of me hair- 
handling-tine assembly 

Next Step Sertes ^^3^ entrance gate/channel narrowers have already been moved over me hair channels in theprewous step. 
As such in mtestec 1 thev arewily shown as outlines. In this step, me pushback gates A. bom one forme scalp hairsand one forme 1 hair 
e^sfdrS. SJd wefmWch^Xn order to close a specified number of hairs into meirmeterino^rearra^sB^m pushback gates 
rrav mow exactly at me same time. Notice how each pushback gate has two metering area rratches, eachwhich grabs one hair 
may move exacnyai oie^m, happening in mis step to me hairs from me left side of me channel plan v!ew. NotK» howwe can 

see me hair exter^er^nce gate Aand scalp hair entrance gate B. They prevent bom me hair extensions and scalp hairs frorr ^nr>9 me 
atechmer?^ ^a^ CpremXely Also, notice that that me hair extension multiple pushback gates D and the , scalp harmutop a J^shbaskga tes E. 
vSaSZ .haft^ F 'are Tb^ng stVaightened by me tensioning hair straightener G. The hair extensions H are being held by hair exten^on^P I. 
Thlre a sttaightertng?eg Jstown behind me hair extensions. The channel obstruction, previously shown as A <i^G- 27, ^^o^^re in 
FIG 43 1 as KThe "scalp hairs extend upwards from scalp O. The obstruction N represents me forward edge of the tooMevel ^^hw 
exte'n^ontiDtrenc^e^n^ is the channel mat supplies the hair extensions. Sometimes scalp hairs wont get prooesseduntol meir 
foSctes have already pa¥ed under and past me attachment area, in which case such hairs might have to bend around obs^cton N. 
touiaes nave aireaoy P^^ na |* d ^ st)OMn jn a perspective view. Notice how me hair extensions E are hanging down tram the hair 
extension hoSng dip A. Notice me straightening peg B below the yellow dip. It keeps these hair extensions from curving ex^rvety 
tactavards ; Device t in front is the tanstoning scalp hair straightener. I have not described exactly how it works, or now gtMkdi as 
ftSdtaE* eqtivSent to human fingers which pinch me scalp hairs F and lift them straight up away ^-""ft™ VSSJSS mthfe 
ensures that the scalp hairs stand sfraight up. like rows of com facing an oncormng harvester. J^e tend^dersystem D is shown in this 
drawina The wire-frame outline G represents me lowest levels of me hair channel pathway of the attachment stack. 

9 ' V^nlooldng atthe side view in FIG. 43. keep in mind that me lightly shaded lines represent hair extensions H han^ctowtom 
where meyYeheldby dip L The hair extension ends are loose, so its helpful to mink of mem behaving much like me bristles of a paintbrush. 

This is to say that me dip I holds the hairs together much like me metal crimp of a paintbrush. nKrmnd Uka 

In fact FIG 45 shows a paintbrush A superimposed on me dipped hair extensions with homologous regrons otthe two aUo^ed. Uke 
paintbrush bristies the haiSnloh tips C are freeto move about within certain limits. But also like a paintbrush, to a^e extent these tps 
waT^irSgM downward. Also, notice me straightening peg Oi and me darkty shaded channeh oMnid^ i^no^ obstmc^rmat 
preventsme hair extensions from advancing faster than they're attached. The hair extension dip, straightening peg, and channel obstruction 

t090,her ^SSE^ffi Sftrrrrjc" at . *n 9 , me small deucate hair handler gates , onlytet . uff^SSST 
past mem aiatme. If youran Snagine yourself manually taking a small straight pin and using it to count out one bristle frorn 1 a Partoush a\ t a 
?me men you'll have a gocdinturBve understanding of how me pushback gates count out hair extension tps. In FIG. 43, the hair extensions are 

bV The ^^Z™^KW™sr^n™ ih me relative direction of arrow L. The ma* difference be^een scalp hate and 
hair extensions isthat me scalp hairs are held under tension between me scalp and me straigtener G. but the hair extensions H are only held by 
Sip 1^ n^m^of me^ortng hair straigtener G as two human fingers pinching hairs and pulling them straight up away from me scalp. 
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We will discuss the design of the straigtenter in detail later. The scalp hairs, in contrast to the hair extensions, behave less like pairrtbiush 
bristies and more like little pony tails being held are under tension. Once again, if you can imagine yourself using a straight pin to count out hairs 
"17^ tension, then you'll have a good intuitive understanding of what the pushback gates do to mes^phairs. 

Loo k at FIG 42. By running an electric current or tight beam across the channel at each metering area B, we can ascertain whether 
or not they have scalp hairs in them. If they donl have scalp hairs in them, then their corrsponding attachment nozzles need not be fi^. That is 
to say rf^ere is n^a scalp hair in a metenng area then the one nozzle that corresponds to rt need not shoot out a bead of adhesive. However 
Sisstrategy Is Vrobayryneedlessly complex because it requires each nozzle to be independently controlled. Most likely the simpler scheme of 
firing all nozzles in the system at once will be used. 

Next Step Series snown by FIG. 42, neither pushback gates A nor slide out prevention gate C had been nx)vedinto the 

attachment area vet In this step, as illustrated in FIG. 46, both the pushback gates and slide-out prevention gate have slid over the attachment 
aj^T^fe sUde out preventers purpcTe is to prevent hair extensions (and two a lesser extent scalp hairs) from falling out of the open sides of 
me^Dushback gate metering notches before the pushback gates come to rest lined up with each other. The slide out preventer should be moved 
forward, as shown, into the attachment area slightly before, or at the same time 85, ttie pushback gates are. 

Also in this step, both pushback gates have been moved straight forward in order to carry the hairs they had metered out into me 
attachment area. Notice how the two hair extensions in the hair extension pushback gate's notchs B match up perfectly ^£1®^?^ *™» 
in the scalp hair pushback gate's notchs. When pushback gates move hairs from the original metenng area location to the attachment area, they 

are funcflo^^ )ooks , ike a left side plan view. The hair extensions are lined up with the scalp hairs in the 

attachment area, because both the scalp and hair extension pushback gate notches line up. 

NaXt StCP Referrina to FIG 48 which is a top plan view, this step begins with the slide out prevention gate being moved back to its o^™**^ 
cosition so that it no longer blocks the hairs from escaping from the open sides of this pushback gate notches. Of course, rt doesnl need to block 
mem ariymore since the pushback gate notches are lined up and, as such, block hairs from escaping from each other. Look closely, the 
pushback gates are harder to see because only their outlines are shown; they are not shaded because they do no move oi this step. 
P the second part that does move in this step is the pincher A. Notice how the pincher has two notches in it that >ne up perfectywrth 

the two hair holdinq notches of each of the pushback gates. It begins (or at least continues rt journey) from the right to me i left ( Along its joumeyrt 
pushes bom me har extensions and scalp hairs together in front of me left wall of me attachment area. Here, they are held still and close together 
in front of me adhesive polymer attachment nozzles in mis wall. . . ■> 

Refer back to FIG 16.2 in order to see a three-dimensional picture of me pincher. Recall that its top is slanted forward such mat rt 
comes in contact with me hair extensions near where they are being held by me pushback gates, before the lower portions of the pindw do 
^mechanics behind mis is illustrated by me series of drawings in FIG. 1 8. Since its slanted design pinches the higher portions o ^ 
extensions first it lets its lower levels pinch me hair extensions progressively later, guiding any wayward lower hair portions into alignment wrth 

the notchs above ^J^^ me yery beginning of ^ step from me left side. In mis drawing, me pincher is on its way but has not completed its 
journey to left Notice how me lower portions A of me hairs extending below me pushback gates are qoJ completely held together unlike their 
higher portions B, which are held more closely by me pushback gate notches above me pincher. 



Notice how me pincher chambers are relatively v - . , 

pinched hair. These empty chambers are carved out in order to give me attachment bead room to form around me hairs. 

fiBAKE_Q */y^h^^ down on me scalp hairs while me attachment beads are being appliedso mat 

attachment svstem can't be moved during mis time. The part of me system mat is most capable of doing mis is me tensioning hair stoghtener. 
Kwl ha^n^s^ssed me s^ghtnlr in detail, just mink of it as two human finger capable of pinning hairs and pulling mem s^ghtup 
away framTe s^p The straighmer should clamp down before me pincher has reached its left most position. Th.s will prevent me attachment 
systemfrombeing moved forward in me hair until me attachment beads are in place. In essence, the straightener is functioning as .a I brake 
system ^p^^^ fte straiatener snoU ld Drake after pinching together and pulling hairs up, noj just after pinching feelers pulling hairs up. 
This strategy will ensure mat during me attachment process proper all scalp hairs are pulled tight. 

Next Step RQ 51 showfi me incner A js against ^ , eft ^ ^ polymer adhesive nozzles B shoot a burst of polyTOr at 

me hairs held together and centered in the hollow attachment chambers in front of them The attachment ^chambers are formed whenme pincher 
notches are preyed up against me left wall of me attachment area. These dotted line cirlces C represent me liquid attachment polymer 

^"^ ndin ^^ 5 |^ ^pl^tuSd from me left side. Notice these newly formed attachment beads A, shown as black circles. 

Next Step S^ta ^ ^ ^ optical pathway B. This UV light source hits me liquid polymer beads A wrth a flash of intense UV light in 
order to harden mem. 
Next Step Series 
RfllfiSlS fi Prakei 

At mis point, me straightner should release its pinch on me scalp hairs. This will allow me attachment system to advance forward 
over me scalp. 
Next Step Series 

PUShOUt " wave attached me scalp hairs and hair extension together but we still have to help these attached hairs exit me attachment system. 
The following explanation will explain mis step. This step is best explained by using two different drawings. 

Schematically from me TOP-First half of step series only: . ^„k™<w 

In FIG 54 me first thing mat happens is that entrance gates are slid back over the hair channel, blocking entrance to the attachment 
area, if they hadn't been already. Next me scalp hair pushback gates move to me right, placing mem where they are in this drawing. 

Schenrurf^ 

miaht suqqest the pincher doesnl move until me scalp-hair pushback gates have moved, mis is not me case. Really, I just drew mem as 
separated steps 7or clarity. IdeaJry. the pincher and me scalp-hair push back gates would start their journey to me nght at exactly me same time. 
Referrina to FIG 55.1 , the pincher ends its journey to me right by retracting into mis pincher-retracton notch A. which has been formed into me 
right hair channel lower stationary levels. Remember, this pincher has a portion that hangs down vertically into me stationary channelsm as can 

be seen in ^'^^j^. pusnDack gatQS after moving to right, as they did in figure 54, retract straight back away from me attachment area, to 
come to rest where they are in FIG. 55. 
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The hair-extension pushback gates move to the right from where t 
as shown in FIG. 55. Notice that when it moves to the right, it pushes the hairs ii 
pushout actuator in this step because it is pushing hairs out of the attachment e r 
the right that they are lined up with exit channel C. 

S*™^™*^^^*^!^ m FIG. 56. Notice how the entmnce gates A and B have ^rn^toa^where 
thev block o me 8 ^h^m MsoYnotice that the scalp-hair scalp pushback gates ertto. P^"> ™ ^^^f 

S» y h=^Ttha?r whu tnevVe not drawn in this diagram. Only the hair extension pushback gate C is still in cOTtactwrth the hairs, inanair 
HaSSSSk gKfuntf onhg mi IpSSSui actuator in this step. It pushes the attached hairs out of the attachment area to the exit 

channel. 

Next Step Series extension pushback gate ends its journey to the right the pullback hook A begins its journey timed 

to the right. 

Next Step Series 
Schematically^^ 

the left to where they are shown in this drawing. 

pullinQ the wm^^&fi^^r^h»xe exit channel until they are engaged by the £an*under ^system. £2S£iS2l2i^ arB 
ermged bymeBeroiHjrSer system, the pullback gate is free to return to its origiraTstartmg position. Also, notice that the hair extension 
pushback gates have returned to their original position. 

Schematic*^ 

flnnw B bTtfi DuiSack hook C At the back of the exit channel, the hair bundles A will be handed off to the bend-under syste^^ichwn 
hook C and they would not be pulled from their holding clip. 




FIG. 60. notice I 

attachment process but instead, will wait their turn. 
Next Step Series 

SEEQBE the ihook finishesits business and returns to its starting position. 

WHY IS IT POSSIBLE TO BRING ADDTIONAL HAIRS INTO THE ATTACHMENT AREA BEFORE HAIRS FROM THE PAST CYCLES 
HAVE XOMPLETCLY CLEARED THE ATTACHMENT SYSTEM? THE ANSWER FOLLOWS. 

FIG 61 shows the mostly same thing, as FIG. 60. only in perspective view from the right .side. The P"'^^^'^^^!" 
fir R1 This is baausemeexitinQ hairs have already been engaged by the bend-under system, and they no longer need the Mba* hook. 
t^^S^^M^^tSSM A andattached scalp hairs B are pulled backward^ tension '^^^^SS^SmS^ 
rescue v T Trteeup atan angle. And in doing so. the attached scalp hairs and attached hair extensions get out of me - wayof me unattached 
Satohairs* and^teched hairextensions behind them, even before they are entirely pulled ^^^^9^^^.^^ hair 
rSo^cbVelv ThS makes it possible for the spring-loaded hair extension clip D to advance forward ^ h, 2?„ '^IT^k^^ A^^oi^how 
^e^sintothe channel obstruction F. even before the attached hair extension has completely exited the , clip jhat .holds f^^^^L. 
me e^q hire A a^ Bhave been pulled clear of the the functional areas C of the hair handling tmes, so ^^^'J^^J^a^^T 
mltefou? and positon more hairs tor attachment For visual clarity in this diagram, no unattached hair extensions or scalp hairs are shown 

behind the «g*«£™»^ ^ o{ ^ hair handling tines are defined as those specially-shaped areas of the hair handling tines usually at 
tt»ir varv e^tt^actua^uchand manipulate the hairs and hair extensions. Further, in a more abstract sense the definrtori , of ^nctoral 
areaca^b^ette^^S sid£ o^e^channels that actually touch and ^e me^rsa^^extens^s. Also, discrete areas with a 

^ C ^u^wS 

-^gi^ 

leaves the unprocessed hair extensions C (two shown) behind, to come in contact with both the channel obstruction B and tiie nair nanoiers 

100319(1 * 'Btca^fmlwnfiguraton, the unprocessed hair extensions C are tree tobep^hed forward ^ 
means the^ebeen pushed forward far enough to be engaged by hair handlers located a the level of E, such ^ep^**, fSf^ 

Also notice how a similar process is occurring with the upper ends of the scalp hairs D. A darker-shaded scalar nasoeen 
attached toa^hte'sr^de^talSension and it is pulled around to right of thechannel obstruction £ Trts vrav ' ^ ""P"^^ {"S^, 
aj^asthose two behind, are free to be engaged by the hair handlers, even before those ahead of them entirely exit ™?V«^. True. 106 cvcl6 
^e^^a^rfeven tough Tattled fSrs and hair extensions from previous cycles have not completely dandh ^J""-, 

Recall the reason wt use this hair extension channel obstruction B is to prevent the hair extension dip F J^£™an£°wari 
faster than mehah Extensions C in it are used, and to prevent the scalp hairs D from interfering with said chp. Also note ^t wMeme 
a^hr^^^^STapplied by the nozzles, trie pushback gates would be free to return tothe metering »SiS^SS!^SSS&S 
isolate^e torsat this time. TOs could be made possible by introducing a dedicated pushout actuator, so that the hair extension pushback 
gates dont need to serve this dual purpose. 

1 1 
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How the Attachment Stack and the Peripheral Structures Connected to j% 

ar£ Supported, 

A simplified verision of the attachment circuit stack is shown in isolation in FIG. 34 However ^?^ V ^. S ^.^^S^ 
complete isolation, as it's shown. Instead, it must be connected with cables, belts, and wires thatsupport its funcbons. Also^deaJty should 
somehow be connected to a handle such that it can be moved over the scalp by a human hand. (Or tn a more ambitious embodiment by a 
mechanical me^su^as ^boticamO ^ ^ atfachment drcuit ^ some peripheral structures connected to it Now, I will 
discuss how these peripheral structures are themselves supported, and how the attachment stack can be most ideally held by a human hand. 

In FIG 63 the entire attachment stack is shown as a single object A, its individual layers have been omitted. The first thing that is 
connected to the attachment stack A is the surrounding gray structure B. IVe named it the belt buckle because like a mans be [buckle it's ngid, 
Saw and attached to a longer flexible structure. The longer flexible structures that the belt buckle is connected to indude cables, wires, and a 
tinea? chain ofribs -that supports the bend-under belts. However, these trailing flexible structures are not shown .n FIG. 63. They will be 

discussed later attachment circuit stack A is seated in the center of the belt bucMe B. To keep me attachment stack £ and belt buckle 

B toaether the same bolts C that run though the stack's layers to help hold them together also may run through the floor of the belt buckle in order 
to s^lthe s^kto? Notice how the portions of these bolts C directly above the top of attachment stack have widened collars. You should 
assum mat t tr^ttomsTthese bolts are extended through a planar floor in the bottom of the belt buckle and threaded so that nuts (not seen) 

can be ^^^^entjoned , onge r flexible structures that extend from the back D of the belt buckle. Although not shown here, the flexible 
structures all lead to the support base unit. By support base unit, I mean the centralized equipment that provides support serviceto hand held 
atechment system. For exkrnple, the type of vacuum cleaner that has a flexible hose leading from a bighea^tox, where rterr^r andbag 
reside to a small hand held nozzle could be said to have a support unit Of course, the support unit would be the big heavy box where its motor 
S because ttpiovSS suction to the handle unit In a similar manner, the handle held attacher system can be said to have a support unit. 
This support unit serves various functions each of which will be described in turn below. 

Solenoids/teuators:^ men1ioned ^ me hair handling tines are sliding layers that must be moved back and forth. The power to slide them 
back and forth is delivered through cables connected to solenoids or some other form of actuator. . • TvA ,„ 

As discussed earlier, there are multiple sliding hair handlers in the attachment stack, each with at least two attached cabtes. Two 
cables because the cables must be grouped in opposing pairs that PULL in opposite directions. With this many cables, each attached to its own 
solenoid or sc-rinq the cables could easily get entangled with each other if some effort isnt made to isolate them from each other, 
so ManufacftfrenTi of bicycle brakes isolate individual brake cables in flexible tubes. Ideally, the inside surfaces of these tubes has a low 
eoeffierient of friction so that it can quide the cable around bends without generating a great deal of friction. , . 

coetflecientoi jnnonso ^ attacnment stack will also be isolated in tube-like structures whose internal surfaces have a low 

coefficient of friction However, since there will be many such tubes required, we will use a flexible structure that has me cross-sections or 
K ^parallel iooS^^ihat ihey form a tube ribbon. In order to get the cables into this tube-ribbon, it may be helpful to configure 
SbonL having ftw snap-together halves. Referring to FIG. 64, the two halves A and B of the cable nbbon are shownbe oremey/re snaped 
toaether around the cables STrG. 64,1 shows the cable ribbon halves snapped together. This diagram shows just one short length of such a 
tube-ribbon but remember, the tube-ribbon is a long and flexible structore rrade up of many such segmem-lengms. . . o 

F^^^^^ovilwo tube-ribbons A can be used to carry actuator cables to the attachment stack. Notice how the actuator cables 
C and D extend out of their tube ribbons up along the length of the belt buckle at which point they are guided around comers B on the belt buckle 
a^teched to & oo^Sra hair handler layers, in the attachment stack. The cables C. which are guided around comers whose 

manner. The cables D, which are guided around comers whose curvature lies in a plane perpendicluar to the top of the attachment stack, are 
used to slide hair handling tines in a front and back direction. 

Cables and Wires Which Serve As Conductive Pathways: 




manner is to cause a vapor burst by fieating up a liquid with etectrical resistance or the accuation of a piezo-efectnc device in the nozzle 
reaions ' Certainly in such configurations, there would have to be many individual wires to form independent electrical circuits, 
regions. oe ^^ ^fd etivering UV to the polymer hardening system, one bundle of fiber optics would be sufficient. This is because its fine if 
all UV outputs are turned on at once. FIG. 66 shows an example of such a single fiber optic cable bundle A Notice how said bundleinteiteces 
with toeback of toeU V conductive prism B. In FIG. 66, a side of the belt buckle has been made transparent so that the the UV conductive prtsm 

in its '^^^lewrf !r?Re case of isolated circuits, whether they are for sensors or jet nozzles, many different wires or fiber optic cables will 
have to be used. At the point where these cables or wires reach the attachment stack, they will have to be connected to it at precise POinte that 
mateh the > wires up with their corresponding circuits in the attachment stack. FIG. 67 shows how thus could be done Mutaple cable orw re 
rib^Ashouldbe connected to a contact card B. The wire or cables attach to the top surface of the contact card. Electricity or light from these 
wires or cables is conducted through independent conductive patches that run vertically though the contact card. ^ . o . _ . . 

Referrinq to FIG 68 the contact card B is shown mated with the matrix of cirucrt contacts on surface A which extends from the back 
of the attachment stock. Notice'how the contact card allows all the wires to be attached as a unit to the circuit contacts on the attachment stack. 
Whether optic cables carrying tight or wires carrying electricity, the contact card approach should be applicable. 

Hoses to carry gases and liquids: 

Referring to FIG. 69, the adhesive liquid polymer is delivered to the attachment stack by hose A which runs from the base unit to a 
hole in the back of he attachment stack. Assuming iivJividual conttol of the Je t nozzles £ either ™\, n f£^^ 

etectrical circuits, then only one hose will be needed to carry liquid polymer to the attachment stack. Within the attachment stack, the liquid 
polymer from this one hose will be distributed among the individual polymer nozzles. nQnarataH hw _ 

If individual control of the polymer nozzles is achieved by giving each nozzle its own line whose pressure bursts are generated by a 
pneumatic means in the base unit, then it would be necessary to lead individual hoses to the attachment stack. These individual hoses would 
ideally take on a ribbon configuration and interface with the attacher stack with a contact card configuration. However, individual pneumatic 

control is P[° b ^^ or Joiner liquid to be blown or sucked, then further hoses correcting the attachment stack with 

the base unit will be used. In such an embodiment, additional levels with hose-receiving holes would extend from the back of the attacnment 
stack in a similar stair-step pattern. 

Ben Pulley Bibs Support the Bend-Under Belts: 

Previously, in FIGS 2-2.2, 1 introduced bend-under belts as a way to prevent hairs from piling up in the attachment system. However, 
I didnl explain how these belts are supported. I will do that now. FIG. 70 shows two bend under belt pairs. Each bend under belt pair is 
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composed of two opposing belts pinched together and moving in the same linear direction. The two belts of each pair converge at B hjmere i they 
pSichhaire tat^ them and carry those hairs with them. Although no support structure is shown in FIG. 70. any support structure for such 
belts should ideally have the following qualities: 

Lit should pinch the two belts together. 

2 It should hold the belts in a way that they are free to move with very little friction. 

a It should hold the belts in a way that they dont fall loose of whatever is holding them. MMrT ,Ku, 
£ It should neither obstruct the movement of hairs carried by the belts nor prevent the hairs from falling free of the belt assembly 
when said hairs are pulled from said belt assembly under tension, 

FIG 71 shows a short segment of a support structure with such qualities. Its made up of joined ribs. I call each rib apulley-rib. Each 
rib has act these four cylinderical structures A which pinch the two belts together in the middle B of the assembly Notice how this arched shape 
C ftot&XX quXttS helps pinch the belts together in the middle. This allows the belts to pinch hairs between them and carry r the 
WSSSStWf^I i the cyUnders A widen nea/their tips D so as cradle the belts, in a notch J. and prevent them from escaping .Finally, 
tfvoti GokctosaV you'll see that the cylinderical objects A have a second cylinder E running mrough their hollow centers whK* serves j as an 
axle T^aftows ftfie finders to act as rollers which convey the belts with very little friction. Naturally, the tnner surface of these rollers and 
o^ersKTf thefr Ss^utd both be made of a low coefficient of friction material such as Teflon or even employee beanngs 
ouier s^^rrina to FIG 71 1 four of these axles E and the arched shaped spring means C are molded as one plastic nb F. Many of these 
olastic ribs are Sed UoqemeVas a single^d^ part by a long flexible rod G. This long flexible molded part is attached to or molded as a 
gnlle p^K the belt rollers A, in FIG. 71.2 in place, planar parts I (FIGS. 71. 1; and£.3 > wrth 

SSIllvcSeiedlx^es could be snapped onto the the tapered tips of the axles E under the rollers. Segments such as these should be placed 
along the length of the belt assembly to hold its belts in place along fts route between the base unit and the attachment stack. 

The previously described pulley-rib support structure supports the two belts in areas where they ; are pinched together ar^ paraJiel 
such as along a^w A in FIG. 70. However, the converging funnel-shaped area B needs a dtfferentkmd of belt support structure omertr^e 
^ey^btype. The funnel-shaped area needs belt supports that look more like those shown in FIG. 72. This support cradles the belt A in its 
notched shaped area B while it guides it around in a curving funnel shape. . . _ ^ 

WeVe dtecussed how these components support the belt but what supports these supports themselves? The answer depends on the 
point along the length of the belt assembly. For example, in FIG. 72. the funnel shaped support D and a few of me pulley-nbs behind it are 
Snne^dsuch that mey hang down from bottom C of the belt buckle support structure. The bottom of the belt buckle is shown as a transparent 
block C. in this drawing. 

In FIG. 63.1 . the belt buckle assembly is shown from a left side plan view. This object E is the bend-under system assembly. Notice 
how the bend-under assembly E extends down from the very bottom of belt buckle B. Since the belt buckle is itself ngid, it holds those pulley- 
ribs attached to its undersurface in a straight inflexible path. 

However, the belts are most likely driven by motors in the base unit, which are most likely several feet a way Consec^entiy, ttebetts 
should ideaHy be connected to the base unit in a flexible manner. Thus, the pulley-ribs that pinch the belte together should be attached to each 
othel in a i flexible manner where ftexibiity is needed. As such, individual pulley-rfbs are connected together as shown in P>^ x V,^f*hS 
individual puHey-ribs are connected at their tops by a flexbHe rod structure G. As a result, me belt assembly is inflexible directly under the belt 
buckle undersurface H but extends from the belt buckle as a flexible structure that leads to the support base lunit 

Above manv flexible means of contacting the base unrt with the attacher handle unrt were described. In FIG. 73, many of these things 
are shown^eSK fScreaTe dlnty, the attachment stack is invisible in this drawing However, you should think of *<^ n 9^« 
c^necting to or near the attachment stack. In order to consolidate these various hoses.cables, wires and belts, we could run them all mough one 
la^efexibl^ surrounds them all. This enveloping hose A, is shown as an outline. Although this drawing only shows one 

short seament of it really, it is a long flexible structure very likely several feet long. ,_ Mima . n 

snort segment oi u Y * snou{d remain open with a slit on its underside B, as it shown here, or me bend under belts must remain 

outside of n t until a sufficient distance from attachment stack where the hairs carried by the bend-under belts have been dropped. This is to say 
the scalp hairs in the bend-under system should be free of obstructions between themselves and the surface of *e human 'head. 

p In FIG 74 of the base unit, we see enveloping hoses A and B corning in from both the hair extension attachment and removal (not 
discussed y£W 
enveloping hoses and g 

functional areas within i „ ^ 

head) hair extensions are taken and placed into clip cartndges r 
mechanism that moves from one docked cartridge to the next, most likely laterally. 

Handle Structure for the Attachment Stack-Belt Buckle Assembly: 

Previously. I Ve desribed the attachment stack and the belt buckle that supports it, but the belt buckle itself must be heWbymeuser. In 
fig 75 a DersDective view of the handle unit outer-frame. The handle unit outer-frame may also be refered to as the handle unrt or handle 
a^ughrK handle unit assembly belt buckle, attachment stack, and all. It is the handle unrt that theuser 

wjUusTh^ 

F shown in FIG. 63. projects from the belt buckle and inserts into the lower holes A, shown in FIG. 75. in order to attach ^ebett bucWe to this 
handle This peg-in-hole connection serves as a rotational hinge. Ideally, the centers of these pegs shouldje along a line mat 'ntereectethe 
aSment aVeas of the attachment stack. This will ensure that the attachment areas are held me correct Stance above ^^P^J?^^ 
merotetion^Se of the belt buckle. Alternatively, the belt buckle might be attached to the handle structure by a flexible ►yielding ^eans such as 
Spring lather thah a hinge. Ideally, this yielding means would allow the belt buckle to follow the shape of the scalp while keeping the attachment 

areaatarefc^e*^^ 

get caught ^^^^^^J^ a seperate piece. This seperate piece forms a canopy D that can slide on tracks E : Notice that this 
picture shows a cable loop F delivered inside of a tube G. This cable loop is used to automatically open the canopy^enc^^ng r^r 
extension cartridges. Since the canopy slides forwards to open and backwards to close, rt sweeps me long ends of the ® tor ^ "^^j^ 
extens^ backwards and out of the way of me user's hands and front of me attachment stack. In other embodiments me canopy rraght move 
out of me way rotationally (especially forward) or simply by being removed. Although embodiments mat have no protective oanopy area 
possibility, it is best to make sure the long ends of me unattached hair extensions have a concave notch or compartment to reside in that keeps 

them out of me way of me user's hands and me front of me attachment stack. ... _ _ . u . ^ 

!nFia76 the belt buckle is shown attached to me handle unit Notice that me peg-in-hole connection A permits the bett bucWe to 
rotate relative to me handle. However, me belt buckle is prevented from rotating too far downward past horizontal me by shelves B which project 

inward hair straightner works, RG. 77 shows whatits exterior looks like. Notice how the 

straightner has a peg A, similar to the one me belt buckle has. Said peg will allow it to be rotationally attached to ^a^dle unit 

In FIG. 76, the straightner's peg connects to the handle through me second set of holes C mat be above me holes used by me belt 
bucWe to connect Just as me belt buckle's peg in hole connection allows rotation, so too does me straightner's. 

FIG 78 illustrates how bom me attachment stack-belt buckle assembly A and me tensioning hair straightner B rotate to follow me 
curvature of me scalp C. RG. 78 show relative position over flat scalp areas, RG. 78.1 over convex scalp areas, and FIG. 78-2 over concave 
scalp areas. Especially, notice how some part of me straightener always maintains contact with me scalp. This allows the straightner to grab 
even hairs mat are lying flat on me surface of me scalp and lift mem straight up and perpendicular to me scalp, like com in a field. Also^notice 
that the portions of the belt buckle near me pivot D always remain me same height above me scalp although the rearward portions might have a 
great deal of height variability. 
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FIG. 79 shows the entire handle unit being held by a human hand A. Notice the tensioning hair straightener B ^^^^ n 
assembly C. FIG 79.1 show how the handle unit is held by a human hand and guided over the scalp between the tracks of the track-guide cap D. 

ScalP R ff|^tra^ hairs A up and, under tension straightens them away from £e «|Pr 

In me plaMop^ew in FIG. 80.2, notice that the straightener has tunneling channels. As these tunneling areas D narrow, scalp hairs A 
arc* forced between them into the narrow pathways, as shown by the arrows B. . ^ . A _ t ^ . . ^. . 

are torcea oeween ™^^ w jn RG fa on£ ^ againi not ice how its front encounters the scalp hairs A first and funnels them into thin 
channels. The scalp is represented by C. Also, notice how the straightener is composed of lightly-shaded tines and darker-shaded tmes. 

The elevated largely front view in FIG. 81 shows only the lightly-shaded tines alone. In the largely rear view in FIG. 81 .1 , we can see 
that all the lightly-shaded tines are connected to each other, by a connectivity bridge A at their backs. 

The largely front view in FIG. 82 shows only the darker-shaded tines alone. In the largely rear view in FIG. 82.1 , we can see that all of 
ma darker-shaded tines are connected to each other, by two connectivity bridges A and B at their backs. 

the darker shaded I tines are m^w^^ tines ^ be moved J a un 1t while all the darker^haded .tines remain ^tationary as ja uniLTOe 
exact actuator Tmechanisnis that move the tines is a detail thats not important for this discussion. What is .mportant is the path that the tines are 
moved along. 

FIG. 80.1 illustrates the movement scheme that is used to get the tines to first pinch and then lift hairs up sfr ^9ht.^^e^rows 
indicate the ^rehaded tines E remain still. The lightly-shaded tines F are moved sequentially along the pathway indicated by the arrows 
ai^Rrstth^ F are moved towards the darker-shaded tines E as the bottom arrow #1 indicates. This narrows the 

^nefandpffi ^KtaWr^ tines F and darker-shaded tines E. In order to lift the hairs. ^jmtf^^Sl^ 
railed ud ^am^ewmw^ In order to rer^at the process, the lightly-shaded tines must back away from the darker-shaded tines and then 
lo^e? & stSSii iby S3 and #4. This Ta process that occurs repeatedly and rapidly so that hairs do not have time to fall back down while 

sets might movTln this embodiment, since the tines E dont move, it is they that rest on the scalp. As shown, tines F might be nested within 
tines E so that tines E never touch the scalp. Alternatively, tines F at their lowest positions might touch the scalp. 

Referrina to FIG 80 the connectivity bridges H, which hold the straightened tines together, are placed up where they're out of the 
way of the towTporfo\S of tie nairfwr^ch are being pulled straight. The connectivity bridges are a certain ^J^RBcfaWm 
ffilteWwWto PuMed straight to the height of the connectivity bridge, which is all thats necessary, Portions of hairs that axe longer 
tan ISX^^r^tSfo^ toBend under the connectivity bridge rather than being pulled straight This too is acceptable. We donl need 

each entire hair to be straiqht, only the area near its roots where we're attaching a hair extension to it. 

eacn erarerar ich do srag ^ y towards ^ front of the straightener is low enough to touch the scalp. Weonly need one point of the 

straiahtenertc^o^ can pick up any hairs lying flat against the scalp. After the hairs have been picked up away from the 

Zj n that the straiahtener is so far above the scalp in its back regions ts because the attacher circuit stack and its belt buckle must oe apie to 
ftSSartto w23 3 ^me sfratahter^ RemeS, the purpose of this straightner is to feed the attachment stack with straight hairs held under 
m££ TtoctoMstt haTto run ?r ^dt***ator and itWill do its job better if it also overhangs the attachment stack so that hairs remain 

examole a vaa^nozzle could be placed oved fce hairl to suck them straight up. Similarly, air blowing nozzles could be placed near the 
S to ?b£2 h^Wiu^ThBp^em with these other methods is that the/re likely to pull the dangling hair extension tips upward I which is 
SKfiSL that are being blown or sucked by air currents, typically, could not be put under ™J^*^*B^ 
stable aThaire could be by a direct contact mechanical straightener. Holding hairs under tension is especially crucial ^^V™^™' 
s Also!don1 forget that this straightener might be used to clamp down on hairs and prevent forward movement of me attachment 

system during the application the adhesive polymer beads. 

Use of a T rack-Cap to Guide Overhead Movement 

— Qflfnre hair ertensions are attached or removed, a set of tracks is placed on the head. FIG. 83 shows what these tracks tool^eon 
the scalp ^M^^^SmM Plastic that has been custom molded to fit a specific person* head, ^emative^ tte tracks 
ortdbc Tp ra i^SnSSS^SStS^ standard sifes Notice that these tracks are all attached into a single piece that can be P^o^lwad 
Kte a Sfrr^KE l^vesuch "a set of tracks the name track-cap. The tracks are all spaced the same width from each other *£lpomto. Their 
^adngwio^ s e^ukfto tr^ wioth of the attachment circuit stacker its processing swipe tfdth to be more exact Jhf exact memod used to 
c^Sm forrrTthesV tracks to the human head isrYt important right now. For now. just know that if a custom fit is desired we fonp a flexible 
plastictoZ cOTtoursofa specific person's head and then chemically treat it such that it becomes a rigid plastic that retains its shape. Once this 

extension it isgoing to attach in clip cartridges. The system will likely use one clip cartridge for every track-row of scaip. T*.s is to say every 
Z ths ^^n sSSoets to the end of a track-row, it is picked up off of the scalp and its hair-extension cartndge should be near empty so it 
wTbe^vK cartridge Will be placed on the attachment stack; the system will be run through the next row of 

scalp. 

As shown in FIG 76, because the belt buckle and handle are wider than the attachment stack itself, meir width will alsobe grateri the 
track's widmi C URorWs reason, the vertical portions E of the handle will serve as stilts which lift the outer margins of the belt buckle above the 

tracks. tensjoning straightener F should be made to fit precisely between the tracks such that it can fit ^wn between me tracte and 

touch the s^l^nK^Sr should fit snuggly between the tracks so that the fit between the tracks and straightener guides the entire ^harrfle 
^hM^K^^SS^B^m will allow the straightener to scrape any hairs pressed up against the «^^J™*™^*™ 
rtln Dractice tt^ Straiahtener might be just slightly wider than the inner-surfaces of the tracks. This way .t will push the tracks slightiy apart 
SdwJS!^ under thetracks more direct access to the attachment stack. In other words, such hairs will not have to 

bend around the tracks in order to enter the attachment stack. 

The Hair Extension Reynover 

iVe discussed how the hair extensions are attached to the scalp hairs by the attachment circuit stack. I've discussed how the 
attachmen tstack ftohtt bya part named that belt buckle which itself is held by a handle However once attached the hair Dgmw 
omaway from me scalp and need to be removed and re-attached near the scalp again. I have invented a removal device to perform this function. 
From here after, I will usually refer to this device as the remover. Below, I will describe how the remover functions. 

FIG 84 is a perspective drawing of the remover, in isolation. Recall, how I described the attachment staclo in ^isolation. That is to say. 
1 described how it worked before showing how it was attached to the belt buckle, a handle, or even any of the cables that suppty rt wrth Power. 
I'm IgSnSS |to Xme^same ^ngw^the remover. The remover, like the attachment stack, will likely be held by a belt buckle which itself will be 
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held bv a handle Alternatively, the remover might attached directly into the handle unit without the aid of a belt-buckle in a similar way that the 
tensioning straigntener does. In any case, FIG. 84 in isolation from most structures that surround and support it. For now, just know that the 
structures used to support it and move it through the hair are very similar to those used for the attachment stack. 

The first thing to notice about the remover is that, like attachment stack, it has tunneling channels in front Thus, as rtis moved 
throuah the hair, it funnels the hairs down into these narrowed passageways or hair channels A. Although it is not shown in FIG. 84, ideally, the 
remover has a tensioning hair straigntener itself that is in front of and overhangs it. As such, most optirnatiy, the hairs that enter the remover are 
nulled straight up under tension. They're not just flipping around in its hair channels. ... ^ 

In order for the remover to detach the hair extensions from the scalp hairs, in this embodiment, the remover is going to apply a 
solvent to the hairs This solvent will be applied along the hair shafts from a point little above where we expect the attachment beads to be to a 
point down near the scalp. However, since the solvent requires several minutes to work, the remover will have to make two passes through the 
hair. The first pass is to apply the solvent. The second pass is to wash the solvent off and carry away the freed hair extensions. 

First Pass--ADo!ication of Solvent: . 

On the first pass pipe B squirts solvent out of nozzle holes C. Alternatively, said nozzles holes might be configured as a single 
continuous vertical slit The solvent moves out of the nozzles to the left and gets on the hairs that are moving through the narrowed passageways 
A Althouqh the solvent might be a liquid, it may be preferable to use a solvent with the viscosity of a gel or semi-solid paste. The advantages to 
usina a qel are that it does not evaporate as fast as a liquid and that it stays where it is put it. As such, you can think of the solvent as being 
aDDlied to the hairs in a long flat continous bead or ribbon, much like what comes out of a caulking gun or toothpaste tube, only flatter. 

After the solvent bead is applied, the hairs encounter bend-under system D, that bend them under the connectivity bnde of the 
remover However, unlike the attached bend under system, which is ideally placed as close to the scalp as we can get it, the remover's are 
olaced a sianificant distance above the scalp. More specifically, most optimally, the remover's bend under system is placed above the area 
where the solvent has been applied to the hairs by nozzles C. This way the bend under system only touches portions of the hairs above where 
the solvent was applied to them. As such, the solvent will not be greatly disturbed. , _ __, 

To help contain the solvent and washing fluid, the remover's channels A have walls E ideally higher than any of the nozzles C. Please 
note, the solvent output might be entirely integrated into these hair channel walls. They are just shown as separate in FIG. 84 for illustrative 
purposes. 

Rflmnri Pass-Washing and the Removal of the Hair Extens ions; 

After waiting several minutes for the solvent to completely dissolve the adhesive that holds the hair extensions, the remover will 
make a second pass On the second pass, pipe assembly H squirts a washing fluid out of nozzles F, most likely water and a shampoo or 
detergent This washing fluid washes the solvent off the hairs. As the washing fluid is applied, these square nozzles G vacuum it up before it has 
a chance to escape and make a mess. Of course, the hairs themselves will be pulled towards said vacuum nozzles G. Since the hairs are 
perpendicular to the vacuum nozzles, they wonl be sucked into the nozzles but, instead, will just tie fiat on the surface of the vacuum nozzles. 
However the hairs wonl stay there for long. Notice how the bend under system D juts out slightly in front of the vacuum nozzles G. Of course, 
the detached hairs will be pulled away by the bend-under system. More specifically, they'll be pulled backwards and under the vacuum nozzles 
G. Although this happens to both scalp hairs hairs and hair extensions, they meet take a seperate route soon after this point 

The scalp hairs, in the remover's bend under belts, take the familiar path described for scalp hairs in the attachment system; I will 
briefly describe this path again. Referring to FIG. 2.1 , once engaged by the bend-under belts, the scalp hairs are bent under the connectivity 
bridge G and, because they're attached to the scalp, dropped. Off course, in this verision of the remover, the connectivity-bridge at the back or tne 
channel should be assumed to be the vaccum nozzles G. as shown in FIG. 84. 

However something else happens to the hair extensions. As FIG, 85 shows, since the hair extensions A are not attached to the scalp, 
there's nothinq to pull them out of the bend-under belt assembly B. Consequently, the bend-under belt system pulls said hairs under the hair 
channel dead end C and just carries them away. I'll explain exactly what happens to the carried-away hair extensions later, for now, justknow 
that they're headed for a system that's going to put them in the hair extension clip cartridges used by the attachment system. In other words, 
they're recycled. However, in a simpler embodiment, the hair extensions could simply be disposed of. 

Hair Extension Recyclin g System (Optional) 

Once removed from the scalp, the hair extensions can be recycled and used again. When this happens, the hair extensions are 
transported away and processed through several steps that ready them for reuse. Ultimately, the hair extensions will be loaded into the hair 
extension dip cartridges that are used with the attachment system. ^ , . u . ^ . rtH 

iVe explained how the remover removes hair extensions and transports them away using what I have referred to in the past as oena- 
under belts. In the context of this discussion, we will call the bend-under belts that lead from the remover the first transport belts, because they 
are the first belts to transport the hair extensions away from the remover off to another component of the system. 

The device shown, in FIG. 86, is called the hair extension vacuum belt transfer unit. The first transport belts A take the hair 
extensions to this device which transfers said hair extensions to a set of second transfer belts B in a such away that the hair extensions are all 
qrabbed at the same distance from their tips. This is to say that when the remover removes hair extensions, we cannot expect the first transport 
belts A to grab them alt at the exact same distance from their tips. Therefore, we use the vacuum belt transfer device to line up the hair 
extension tips and then let a second set of belts B carry the lined-up hairs away. Aligning hair extension tips evenly is important because, when 
we load the clip cartrdiges for the attachment system, we will want all the hair extensions to hang down about the same distance from the clips 
in order for the hair attachment system to function reliably. 

The vacuum belt transfer unit works in the following manner. First the belt set A which is a first transport belt system, and is likely 
the tail end of the bend-under belt system that comes from the remover, brings hair extensions to the vacuum transfer unit. The hair extensions 
C danqle below the first transport belts A and are are pulled through this small slit D in the side of the unit As such, the lower end of each hair 
extension lags behind and gets slighltly held up at E where slit D dead ends in the lower platform I while the higher tip of the hair does not get 
cauqht up until the slit D dead ends at F in the higher platform. This means the highest tip of hair extension C advance farther forward than its 
lower portions Also, in the area F where the higher platform dead ends, the first transport belts diverge, so that they stop pinching the hair 
extensions Consequently, the belts drop the upper tip G of the hair extension C. However, the hair extension does not fall downwards because 
there is a vacuum being applied from above. Specifically, the vacuum is introduced through this passage H. FIG. 86.1 shows an isolated view ot 
the internal platforms levels and their dead-end slits. 

Thus, as shown in FIG. 87, air is sucked through the vacuum transfer unit in such a way that it takes the paths depicted by arrows A. 
This causes the hair extension B which is no longer being pinched by the first transport belt system to be sucked upward tip first. It is very 
important that the hair extension is sucked up tip first, not all at once as a tangled ball or middle first as an inverted U-shape. 

FIG. 88 is a side plan view of the system that I will use to illustrate why the hair extension gets sucked up tip first. Because the tip has 
been released at A and there are air intake openings B encircling the sides of the wail on the same level, the tip is subject to air flowing past it, as 
shown by the arrows I. This air flowing past vacuums the tip upward. However, the lower platform level C doesnt have any air intakes and is 
fairly well sealed off from the air flow occurring above it. Furthermore, since the dead end in this lower platform occurs back at D, the lower 
portion of the hair extension is held back in a manner that further shields it from the air flow of the vacuum. Thus, the tower portion E of the hair 
extension experiences no direct lift from the vacuum. Only the higher portion J of the hair extension gets pulled upwards by the vaccum tip first. 
The lower portion E of the hair extension that tags behind actually acts as somewhat of an anchor that holds relatively still allowing the vacuum 
to pull the upper tip straight up under some degree of tension. Of course, as the upper tip of the hair extension is pulled up, the lower portions of 
the hair extension are s&ing up from below following in said tip's path. The important thing is that the lower portions of the hair extension are 
following in the tip's path. The lower portions are not being sucked up ahead or at the same time as the tip. Consequently, the hair extension 
always points vertically upwards. 
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As the tip qets pulled higher and higher, it moves up this passage F. Because of the aerodynamics of the system, ail tips will nioveto 
the center of trw passa^way F as they are pulled up. However, theyWot pulled up indefinitely. At point G. themwemerrt of the ^^f^is 
^\^eru9^^ 9 ^es to horfeontaLThis, of course, forces the tip of the hair extension to move honzo^y^toteteH. These are the 
second transport belts. Owing to the aerodynamic forces, all hairs will be forced to take nearly identical pattis^ Thus ; *ey wdl be PuHed 
sidways at the same point and as such, the second transport belts K will pinch all hair extensions at the same distance from their tops. 

FIG. 89 shows a top plan view of the vacuum belt transfer system. The thing to notice here are the blue funneltngshields A in front of 
the second traVtsM^ bete a^eir purpose is to help funnel the hair extensions into the middle of me two pinching second transport^ belts so mat 
tntre^S chan^^ extensioiUdl fly off to me side and not get pinched. Recall that they hair extensions are coming from the direction 
of arrow C. 

Referring to FIG. 90, which is an off-back perspective view of the unit notice that there is a vertical slit presentat point A and 
continous w^ it is a horizonS slit present at point B which continues to become a vertical slit at C. These shts are very thin sp as no t to ^dismpt 
KTolnby Sng great quantities of air to be sucked in through them, instead of through me designated air .makes D ^ow^is dit series 
rrtahtta^ its edges to act as a seal and further reduce air intake mrough it The purpose of mis long^ntinousslrt is to 

SST mThang ng endsTme hair extensions a place where they can exit and still remain oriented argely verti^ly downward^ln c^^t if 
mel^sti^vlren^ present the lower portions of me hair extensions would be forced to bend to horizontally and be dragged along floor E that 
uS^tlSSSSSSS^ belte K If mis were to happen, me trailing hair extension tips would get too close to me entrance Fof me second 

transport be ^ h M|j ti s nt ^n^elves get vacuumed upwards and pinched by the second transport bete Jn other words, 

the same hair extension would be pinched twice by me belts. This, must not happen. Only me upper "9*^ l " e aet 

p^ched by the second transport belts, Otherwise, me hair extension clips will be loaded I improperly. To ensure that the trailing tip does not g et 
en^ged l by the bete, me continous slit at A.B & C is further extended downward mrough slit area G on me side of me vacuum transfer units 
dome. 

In FIG 91 me purpose of slit A, that goes down me side of me dome, is to pull me lower portions of the hair exterisioris increasmgly 
farther away from the vacuunVand pinching beltsTwhich are at B. As me leading ends of me hair extensions C are moved away by the second 
SortteS ends are forced to follow me dome slit A in order to relieve tensiori Udeally, this dome slrt takes a spireme man 




pulled i 

hair extensions. ^ ^ platforms with dead ends and exit slit are optional. They are all means of shielding me trailing portions of the hair 
extension from a vacuum engagement mechanism. All that s realty required is an assembly of a vacuum and conveyance wruch flows air over 
a saS I cVnveWe ^eans, such as belts, and an initial hair conveyance means, such as belts, to release the hairs in the proximrty of said 
a^mb* ? Optionally .any means which to some degree) shields the trailing (or relative to descriptiononlyjower) \*™™^*°* ensions 
form air currents while preferentially allowing their leading (or upper) portions greater exposure could be used Finally, engagement 
monisms tot^es^me other hair straightening means, like those mentioned in this document, are a possibility. For example, a functional 
equivalent of mis system mat uses electrical charges to attract me hairs to me second conveyance system is a possibility. 

You should note that mere will likely be one vacuum belt transfer unit like this for each bend-under belt pair ,9a ^ n g.^^^^ n ^f er ' 
FIG. 84 shows a remover which has three bend-under belt pairs, and as such, it will have three vacuum ^J^^^^^ « 1 * ust 
finished describing. However, several first transport belts coming into a vacuum transfer unit with one set of second transport belts is a 

^'^'The bend-under belt pairs were renamed me first hair extension tranport belts when discussed with reference to the vacuum belt 
transfer unte W course me first hair extension transport belts could be supported by me pulley-rib system previously described and dlusfeted 
in^FIG 71 Such apultey-rib system allows flexible movement of each belt pair it supports. This means that me remover handle unit and me 
vacuum berttran^ 

bonded again after recycling. For mis to occur, me bonded end of each removed hair extension must be made the '^ in 5 a^^^ H 9 a e ? own 
oinctied in the vacuum fbett transfer unit. To make mis possible, me hair extensions removed from me remover must be flipped upsute down 
tofoVrbeing induced I into the vacuum belt transfer un^The flexible nature of me belt pulley-rib system makes this possible. Each flexible belt 
oair is simolv twisted 180° along its path from me remover handle unit to me vacuum belt transfer unit. 

pair .s s,m P^^« Q m | re P ^ of toe hair extensions getting tangled with me belts. This risk could Ibe reduced by isolating £f regions 

above me belt from those below by means of planar shelves that that extend outward laterally on bom sides of each belt pair. Ideally, mese 
S shelves shouldbe [independent of me bete but pressed against said bete. Said planar shelves should be supported between me protective 
sides of me pulley-ribs and should be flexible themselves. 

Another place that me pulley-rib configuration could be used to achieve flexibility is me second transport belt system. Referring to 
FIG 91 mehair extensions C are earned away on the second transport bete D to their next processing station The next processing s^tion is 
Kkelv Reversing Sp Rler, which is discussecf below. Since me Reversing Clip Filler moves from side to side like the head I of adot £*™ 
IKSo me second transport belts which leads to it must be made flexible, or at least movable, in order to follow lavement Jhis 
83* car! TbVa^ievedby using a chain of flexible pulley-ribs like those described earlier. Recall. I said mat me bend-under belts mat lead 
from the attacher were made flexible by using a pulley-rib configuration, and went on to desenbe these pulley-nbs in detail. 

Changing the Hai r Rxtension Clio Cartrid g es on the Attachment StacR 
Using the Docks 

1 have explained how me vacuum belt transfer unit readies hair extension for reuse in clip cartridges. I will nowr discuss how these 
clip cartridqes are held on docks and, from mere, loaded onto me attachment stack. In FIG. 92, we see the atta^ment sv ^ e ^ te ™t^IlI et 
Zm^ps^ovm oveU dock B mat holds a hair extension dip cartridge . For visual clarity, me attachment stack, straightener, and most, 
but not all, of me belt buckle belt buckle have been made invisible in mis drawing. 

In FIG. 93, me attachment system handle unit A has been brought farther down over dock B. Notice how the attachmenl t handle. unit A 
slides down these pins C. These pins align bom me attachment handle unit and belt buckle with me dock. Thisis achieved because boththe 
fowelr^rton f3 meha^d e ur^outer-frame and the belt buckle each have their own pair of pin interlock slots E and F respec^ely N^efr^ 
awSugh me belt buckle's pin interlock slots F are shown, me belt buckle itself is not Furthermore, as me attachment ^l e w ^ a ^^ ese 
SnsTa switch is triggered mat causes me top canopy D of me attachment handle to slide open. This exposes the 'top of the £^™nt £tack 
Smoughme attachment stack is omitted from this drawing, recall that me top of me attachment stack* where the cbp cartadges ' at^°l use. 
^s^mis configuration brings me clip cartridge on me dock in contact with me top of me attachment stack, ^^^i^^^^^nt 
IcSfonto > the top of me attachment stack. Perhaps, me clip cartridges will be made magnetic so that mey are ^tractedto the me^c^hment 
stack How ever it is done, me clip cartridges are attaracted away from me docks and onto me top of the attachment stack. M which pant ^e 
attachment handle is raised back up off me docks, and its top slides closed again. The attachment system is now loaded with hair extensions 
and is ready to be run over me scalp. . , , , — . 

When me dip cartridge is emptied, me handle is brought back down over me dock where rt originally picked up me cartridge. TTus 
time me process is reveresed. The empty dip cartridge is attracted away from me top of me attachment stack and back onto me docks. This is 
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likely achieved by the cartridge-pinching stnjctures G on the sides of the dock moving inwards and grabbing the dip cartndge. Now, the 
cartridge-free attachment stack is ready to pick up a full cartridge from another dock. Note: The cartridge pinching structures might be made to 
move in and out by running a threaded rod through their threaded holes H and turning it Of course, the left and right cartridge-pinching halves 
will have to be threaded in opposite directions so that they will move in opposite directions. 



Filling Replacement Clin Cartridges with Hair Extensions — on — the — Ppcfrs 

I have described how the clip cartridges are held on docks so that they can be utilized by the attachment system, and how vacuum 
belt transfer unit feeds the second transport belts with hair extension all grabbed at the same distance from their tips. The following discussion 
centers on what happens in between these two points. In other words, how the dip cartridges are filled with recytced hair extension. 

FIG 94shows the Reversing Clip Filler. It is where the second transport belts bring the hair extensions. In fact, the second transport 
belts A are shown entering it Notice that there are four sets of second transport belts A shown. Each set composed of four belts, two upper and 
two lower iust as thev were when they left the vacuum transfer units. Since this particular drawing shows four sets of belts, we are assuming 
that they have come from a remover that has four bend-under belts, which means its part of a system that also likely has four separate vacuum 

belt trans,e | ^Q^ , tnattnere ^ jjjjpg jjgjpg ne |o" by unremovable clip cartridge B. This unremovable clip cartridge has a similar configuration to 
the ones used by the attachment stack, however, this particular clip cartridge B can neither be removed from its position on support C nor used 
on the attachment stack. As shown, these clips are empty of hairs. However, this inverted-L-shaped support C has a turntable D under it that 
can swivel it around towards the second transport belts A. This is why I call it the revering clip filler. It is capable of reversing the direction its 
clips are facing in order to facilitate filling its clips up with hair extensions from the second transport belts A. 

When the unremovable clip cartridge is swiveled around towards the second transport belts, the reversing clip filler looks as shown 
in FIG 95 Referring to the plan side view in FIG. 95.1 , notice how the clips A fit between the lower level B of second transport belts and the 
UDDer level of second transport belts C. The reason for this configuration is to ensure that as the transport belts feed the clips A with hair 
extensions that those hairs are being held at a point above and below the clips. This keeps the hair extensions straight and under slight tension 
when they enter the clips. In contrast, if the system had belts only above or only below the clips, the hair extension tips might bend into a 
horizontal position rather than being feed in a vertical position into the clips. The hair extensions move along the second transport belts in the 
direction indicated by arrow D. Similar to the hair extension clips in the attachment system, these hair extension clips A are also likely mounted 
on sDrinq-pins or a functional equivalent. Consequently, said dips are filled with hair extensions by the transport belts, they are pushed 
proqressively backwards away from said transport belts. Thus, their filled areas are pushed out of the way of the second transport belts that are 
fillinq them Tabs F are the part of spring-pin assembly E that extends downward and can be pulled back by spring-pin pullback actuator G. A 
similar arrangment could be used on the docks in order to pull their all their spring pins back, therby, lining them up at the back of the cartndge 
during cartridge transfer to the attachment stack's top. 

After the clips are filled, they are turned back away from the second transport belts, as shown in FIG. 94. Notice that the interior of the 
support contains a mechanism E. One of its purposes is to loosen and tighten the grip that the clips have on their hair extensions. I'll go into the 

im ^ T ^ Ce ^^m£ X F T ^^^'tra.cMs that the reversing filler hangs down from and moves along. Really, these two rods are much longer than 
shown in this drawing. Remember, I said that the reversing filler moves from side to side like the head of a dot matrix printer. It is these rods 

that it move ^ 1 l | , ^ n ) ^; nes q m ^ part Q f ^ Q reversing filter but are part of an independent stationary level that overhangs the reversing filler. 
Hump H is part of the reversing clip filler and moves with it. The hump is being forced up into the notches G by its spring I. This set up allows 
the reversing filler to be moved precisely one notch over to the side. This is important because the reversing filler is going to have to line up with 

another part called the clip cartridge docks. i f . #j ^. . . . 

Although similar to the ones used on the attachment system, the unremovable dip cartndge B is not removable and cannot be used 
on the attachment system. Instead, it has to transfer its hair extensions to another clip cartridge that is removable and can be used on the 
attachment system. These other clip cartridges, which are removable, are held on the clip cartridge docks. 

FIG. 96 shows an individual clip cartrdige dock. Its purpose is to hold a removable clip cartridge so that the cartridge can be filled 
and transferred to the attachment system, as previously described. 

In practice, several docks are placed side by side in line as shown in FIG 97. The exterior of all five of these docks, looks like the one 
on the far left-hand end that has clip cartridge A atop it. These other four docks have their exterior's removed in order to show the internal part B, 
which is the internal clip cartridge loosening and pin retraction assembly. I am not going to go into detail now, just know that this part B is moved 
ud and down to loosen and tighten the hold the clips have on their hair extensions. It does this by forcing tapered-headed spring-pins^ extra tar into 
the rear holes of the hair extension dips. This assembly also allows the various clip cartridge engagement pins to retract downwards from the 
catridge To increase simplicity, ail five internal parts are likely connected below by a connectivity-bridge so that they can be actuated by a 
single actuator or share a single set of springs. In practice, all five of these docks would have a dip cartridge A atop, like the far left-hand dock 
on the end does. Each of these dip cartridges must be filled with hair extensions by the Reversing Clip Filler illustrated in RG. 94. 

Referring to FIG. 98, the clips A of the Reversing Clip Filler are moved toward the clips B on the docks . For perspective, also, notice 
the following the second transport belts C that fill the dips of the Reversing Clip Filler with hair extensions, and the dip filler's own unremovable 
clip cartridge In this picture, the dip filler's clips A are turned away from the second transport belts C that fill them with hair extensions. For 
visual clarity, the drawing has not been complicated by adding hair extensions to the reversing dip filler's dips, but you should imagine hair 
extensions hanging down from said dips. . _ 

Recall that I said that the reversing dip filler could move from side to side like the head of a dot matnx pnnter. These two roas u 
serve as the tracks that the clip filler slides from side to side on. Notice how the clip filler hangs down from below said rods D. Said rods are 
themselves supported by these by two rectangular structures E. Said rectangular structures hang down from the block F. Notice that said block 
F has two rods G running through it. Said rods G serve as tracks that the block can slide forward and backward on. Thus, the reversing clip filler 
is not only capable of moving side to side, but it is also capable of moving forward and backward. In fact the belt H shown on these two wheels I 
represents the pulley system that moves the dip filler forward and backward. After the Reversing Clip Filter itself has been filled with hair 
extensions, it rotates around towards the dtp cartridge dock assembly J and then is moved forward towards them. 

When the Reversing Filler is moved forward towards the dip cartridge resting on its leftmost dock, its dips give their hair extensions 
to the dips of the dip cartridge on the dock. The result is that this removable dip cartridge on the leftmost dock has been filled with hair 
extensions and is ready to be picked up and used by the hair extension attachment system. Although not shown for visual darity, the hair 
extensions hang downward from these dips. The filled hair extension clip cartridges on these docks are picked up by the attachment system, as 

previously y 8 ^^^ ^ najr extenS j on transfer, the grasp of each hair dip, in the dip cartridges both on the docks and Reversing Clip Filler, 
can be loosened by a mechanism internal to the cartridge supports. Referring to FIG. 94 for the reversing clip filler, this type of loosening 
mechanism is shown as E. Referring to FIG. 97 for the cartridge docks, this type of loosening mechanism is shown as B. Such a loosening 
mechanism works by forcing spring-pins with tapered heads up into the hair extension dips, thus, fordng their sides apart When such a 
mechanism moves upwards the dips loosen, and when it moves downward, they re-tighten. To transfer hair extensions to the docks, first the 
docks loosen their dips. Once the reversing dip has advanced its dips fully forward, the dips on the docks are re-tightened, those on the 
reversing dip filler are loosened, and the Reversing Clip Filler backs away. Thus, making the hair extension transfer complete. 
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In RG. 98. to the right side of the leftmost clip cartridge dock , are four other clip cartridge docks. In this drawing they ^onllook like 
the leftmos ^ bel^e me^exteriors arent shown. Howevel, in practice, these four docks look just like this one on the left each wrthrts 
own SclrtSSe atop RecaU I told you that the reversing clip filler is capable of moving sideways, bketfie head of a dot rratnx prtnterThe 
on w^cln mwe toSe side is so that it can move iteelf nto alignment with the clip cartrdiges on the neighboring docks in the same 



reason why it can 
manner. 



Thprfl are two things to consider abo ut the system IVa lust descirbed; , . ~*A n ~ ******* 

l nnm run ^^fc^ transport belts. This is because most people have hairstyles where 

the hairs on there head are operant lengths at different places.When we remove hair extensions from the scalp, we want to be able i toput them 
hLr.konthe scato at aDDTOXirnatelv the same place so the hairstyle remaims the same. We want to do this while being able to comb the 
r^over iS wra diS ^ugh Te^r a^we do the attachment system because this makes use of the system easier However, if we 
SeS r KSroversc^p as the attachment system and then just directly fill the dip cartridges with the r^rextensons 
The first 32£tt!wove^ be me last hairs into the cartridges and. as such, will be the last to be re-attached. In other words, the hairs will be 

applied to ^^^^^^^secona tranS p 0 rt belts to fill one set of clips, namely the clips on the reversing clip filler This means the 
hair extension^ m^eversinc fcUp filler are in backwards order. However, when the reversing dip filler rotates around and transfers its hairs 
to a dto Sqe on a dock Si hairs are once again reversed. Consequently, they are now in the appropriate order to be used bythe 
^^^^XBmOtooo^e. if we weren't concerned with putting hair extensions back on the head in exac^f the same position they came 
S5? 57en XSKSSto oisethe second transport belts to directly fill e dock dips, onrntting the Reversing Clip Ffller. ^ this scenano, the second 
tiraSfSrt belte would move laterally as theReversing Clip Filler does, but deliver their hair extensions directly to the dock clips. 

2 There's a second ooint I'd like to make. I said the attachment system will probably have narrower and. thus, more channels than 
the remover sTnclmfs woSS TrK KeVe are more clips that need to bi filled than second transport belts, how do all the dips get filled? 
the rerrwve^bJr^e^w^ a rr^^ transport belts are filling the dips of the the reversing filler, we move each ^second 

transport bett lidte to 2***^ each belt fills more than just one dip. Referring to RG. 94. each in me set of four tebs J supporte a 
pultey?oller (nof show) beneath itself which supports the extreme terminal ends of a second transport belt A. By moving said ^sJade to 
side usino an actuator for each, the second transport belts can be rhythmicalty moved back and form so that each independent second- 
tonsrort-Dett assembly fills several clips evenly witin hair extensions. Note: The tabs are staggered longrtodinaily ^ Q ^ a ^J^J°^l at 
Sr SsTLSe axes of movement and shafts are perpendicular to each tab J, can be staggered longrtudinally between the tabs. 



^ing New Hajr^ens^ 

how do new hair extensions get introduced into the system? By new, I mean hair extensions that were not removed from the cteinf s head. 

instead of using the the reversing clip filler, an introduction-cartridge is used to fill the docked clip cartridges with new hair 
extensions FIG 99 shows a drawing of an introductiorvcartridge. Notice how its made up of two long rows of hair extension dips jA pined 
feather For vfs\Tal darit^ only the clips on the very rightmost end are shown holding only a very few hairextereions B. In practice .every 
sinqle dip wouldl be holding many hair extensions. Notice the two holes C in the far lateral sides of the introduction-cartndge. Most likely, this 
camdige is molded out of plastic and disposable. FIG. 99.1 shows a plan top view of the same. 

In RG 100 we once again, see the clip cartridge docks. Again, Til remind you that the exterior of every cartridge dock looks^ like the 
one on the teftmoVt end [ TheTSes Ta in the sides of the induction-cartridge B are shown being slide over intoduction^ 
c ltecK This pin-in-hoie interface will line the intrcduction^mdige up with aH* or ^S^^S^SSSS^ 

thfldockTAs the ^oduction-cartridge's clips are brought towards the docks, they transfer their hair extensions to the cartridges on the docks. 
Tofari^em^ process of the clips on the docks might be triggered. This could be triggered by a manual button or 

whe^ mt ffi^^ as it slides over the pins C. The assembly that holds pins C might either be temporarily moved 

imc f ^on^aced so laterally to the docks that it does not interfere with the operation of the Reversmg Clip filler. 

Referring to FIG. 101 . notice how the introduction-cartridge is composed of two rows of dips The set of dips A floating in space 
represent thTdtos of a docked hair extension cartridge. The lower row B of mtroducton-cartridge clips holds the hair pensions below me 
do^ked^dq^s dips^e upper row C holds me hair extensions above me docked-cartridge's clips. This configuration keeps me tor . 
e*ensiore Relatively stomas they're forced into me cartridge's clips. If me introduction-cartrTdge just had one row of clips, me hair extensions 

miaht arc backwards when they come in contact with me docked-cartridge's dips. 

9 Refe^ngto FIG. 99. the front of me introduction-cartridge might have a capping structure (not shown) mat snaps £nto the front :of it in 
order to heto t^ hair extensions in its clips. This cap neednl only block forward escape of the hair j»xtens ons 

but^lso coSdha^^ fit over each holding clip. Said slots could have narrowing interiors which would pinch together me dips in 

ordertotighte^ 

enouoh to touchT It mggersi drcuit mat arrises the system mat the hand unit is being brought down onto me docks. The system re^o^e wHl 
SSSteudew^ thehandle unit as shown in FIG. 93. Back to Fid. 1 00, me lower long switch bar E gets tn^ed^men me 

fflSis S the docks. This aprises me system mat me handle unit attachment system is completely docked 

TrSstrim «^ a clip cartridge onto the docks or removing one from me docks. Thesystem computer will 

lik^artir^^ in respect to tnte. For example, me first time me handle unit is brought down onto a dock 't wit to a^med 

tfS \*i ^p^dge^s to be picked up and me second time mat it needs to be put back on the dock. ^^^ r ^^fJ^^^ 6 ^j!^^ r ^S^l 
25**? Sotno erf theaS^ment stack bv looseninq me cartridge-grabbing mechanism G , as shown in FIG. 93. The body of me clip cartridge 
SftMM be attracted to me top surface of me metallic attachment stadc Since the carmdge 

hSSSxSSX ^F\i^%^^p^mgemenX pins B on me top of me docks line up perfectly with those on theattachment system all pins 
onm^d^ descend (actively by actuator or passively on springs) beneam and out ofthe <^dge dtawmg those 

™ ml a^r^ents^enuo .enter from me top taking their place. Recall part B in RG. 97. It most likely supports me carmdge holding and d*> 
e^geS^ 

remX Tmameticaiiy attracted to me attachment stack when me handle unit is moved away from me docte. To ^Yl a J^^^ r ^ Q 
attedL^tsystemhandle unit, thereby, putting it on me docks, me process Us simply reversed. The .^dge-grabbing med^nisr^are 
^nhtened on the cartridae overcominq me magnetic attraction rt has to me attachment stack, thus, holding said cartndge onto me docks. 
R^ferrmS to RG Too we sel^Teadedrod IF which runs mrough all me mreaded holes of me cartridge-grabbers on docks. When sa.d rod is 
rotated, such as by an electric motor, all me grabbers on me docks either tightener or loosen. 



-The bend-under systems might serve more man one hair channel and bend hairs under areas other man me tine connectivity bridges. For 
S%?uW of actuators could be used induing direct attachment of rigid moving 

^^consfrucbon of me so-called attachment stack, or any other analogous processing embodiment does not have to be out °J^^:^p T . 
Qy^^ ^^mtB^ntvoii^ nineteen shown in FIGS. 26-20 could be configured as one or two molded parts which surround me spnng-pm 

^dwinel obstruction A in RG. 27.1 is optional beacue hair handlers and opposing scalp hairs will likely keep me hair extensions from 
advancing too fast 
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-The one-to-one attachment chamber to nozzle relationship is optional. Sometimes one type of output nozzle can be shared across several 

Or^upport base unit doesnl always have to be so big that it needs to be placed several feet away. It could be small enough to be incorporated 

^t?ml^andle n unit and belt buckle are optional because the attachment stack could be held directly by hand, albeit it less than ideal. Also.the 
SSi^ffi means by a structure very different than the belt buckle. For example, the attachment stack or 

any analogous processing stack or system could be mounted on a handle unit m one of, but not limited to, the following ways. 

that in can move in one or more of the following ways: 

—Vertical retraction away from, and advancement towards, the scalp 
—Horizontal retraction away from, and advancement towards, the scalp 

-Usinq sloped notches or a slide-out preventer to prevent hairs from escaping during [transport might be unnecessary. 
-Wheneverwe speak of a r^r-pinching means, such as tor the bend^ K *2S2?^ 



For example, they might either use a non-pinching-engagement means or they might pinch r 
-The tensioning hair straightener is optional. For example, the hair could be held straight by a human hand. . ^ 
-The SndHjnder system is optional and not absolutely the only way of getting hairs past obstructions associated with the processing system. 
For example, this too could conceivably be done manually. . ^ 

-In many cases this document uses relativists descriptions. For example, frequently the left wall is referenced as the P°s^on^ere^e 
nozzles are or toward which the pinchers slide. This does not mean that in all embodiments this wffl be the case. Left wall of ^e^c^ment 
area is just used as a reference to orient the reader. This is true of many directions given to describe the system. For example tr^spxirt- 
forward is relative to the particular destination; specific level numbers in the stack are relative to this d,s ,fuss^c^ 
haT handlers and some of the other levels can usually be varied; pushback doesnl have to be back in all e"^ 1 ™^^ 9 ^^^"^^ 
areasof the stack can be rearranged in different cofigurations. For example, hair handlers can be placed in different levels such as belowthe 
TOz^e outou^fluia^ozzies can be placed in different positions other than the left wall, for example, they could be placed on a back waH of the 
attachment chamber below the hair-extension-tip trench; the tip trench floor can itself be thickened to accomodate nozzles ^1°**^°^* 
reason. In other words, various functional areas can be moved around in many ways relative to each other in accordance with their functions. 

Sometimes they can be omitted or substituted for other functional areas. . 

-The use of the word "stack" in attachment stack (or any analogous processing stack) is mostly used as a relativistic way °*^n9*» nQ 

descriprtion of the system more vivid to the reader. However, functionaliy-equivalent systems might be configured which are notcons&ucted as 

stacks For example, using micro-machine technology to put many hair-handler functional areas on the same level is an example of this. 

-All processing stack (processing systems) can be configured with only a single channel by itself. 

-The bead-forming liquid polymer can be any func^onal equivalent adhesive or substance. . 

-Metering area may refer not only to the area between a pushback gate (or functional equivalent) and an entrance {or equivalent), but also, the 

an^rS^S^ function originally take place, even if said hair handlers a^ooated with said raten^ later ™ve ™e to a 

different position later. Although metering areas are likely formed between pushback and entrance gates, this doesnl have to be the case. 

Instead they any area where a limited number of hairs are isolated, usually to ready them for further processing. 

-Sometimes the functional areas of hair handlers are referred to as gates or hair-handling gates. „. wc . 

-No^es^are^yform of fluid (gas or liquid) output or even gas-suspended solid particle output. For example .the ^r^p^e^spox^a^ 
indicate that the output opening is on a projecting part. Sometimes the word nozzle can even be applied to 

-Sometimes hair handler functional areas perform multiple-functions that could be split among multiple hair handlers and the converse is true. 
ItetanSSar atechmenl^ea pincher with its sloping front used to bring wayward hairs together could be split up into a stack of several 
pinchers placed on different levels, ideally, triggering progressively lower levels progressively later. Some of these lower levels could even be 
placed below the stationary levels of the attachment stack. 

-This fi^scM emboSment above has certain optional features which arent necessary and also lack certain other possible 
enhancements. If the system can perform without a certain functional part, even less effectively, then this part should be considered optional. 

==== REFINEMENTS and ideas concerning the attachment stack iteslf 

(and other types of processing stacks by analogy) 

[[ATTACHMENT REFINEMENTS]] 

thin coating. Although beads do have real advantages over coatings, such as increased peel strength the main reason beads were used in the 
previous t&cusstons is because they are more visible in the diagrams. In practice, it is better to use long thin coatings rather than beads 
Son^tedwlurnes of adhesive are the better on two accounts: 1. They are much harder to see than beads. ^ Be ^^^if^Si^ lIsT V 
can be made longer than spherical beads. Their additional length provides more protection against slipping free Although peel strength is less 
than with spherical beads, this seems less of an issue anyway. 

***No2zle Flow Systems*** _ ^ . _ ttl 

Several different types of nozzle systems can be used to apply the adhesive or any other fluid substance to the hairs. Some of these 

systems for controlling nozzle flow are described below. , _ tl . . , ^^^i ^i^n^ 

Vapor bubbles generated in the adhesive or other fluid itself by small heating elements, usually powered by electncal i Resistance 
could be usedto propel said fluid out of a nozzle. In FIG. 102.2. notice how the heat generating resistance means is placed near ^stipof ™ 
nozzle. In FIG. 1 02.3. notice how it generates an explosive force C in the directions shown by the arrows In order to generate e^faJ 
resistance, the resistance heating element needs to have a higher electncal resistance than theeiectncal ^^ite supping it TTus canoe 
achieved by making the heating etment narrower, thinner, or out of a matenal with a higher electncal resistivity man the rest of the circuit, in 
ordeVto^onsfruct an assembly where the heating element is thinner or made from a different material, it could be ^^^o^W^ 
tevers In FIG. 1 02, the first layer A forms the heating element itself, in FIG. 102.1 , the second layer B is used to reduce the resistivity of me 
overall electrical circuit in ail areas except the area where localized heat is desired. Possibly, light earned by fiber optics could be used as an 
energy source to generate the necessary heat in the approporiate area 

A second means of controlling nozzle flow is to use individual tines each connected to its own individual macro-actuator or macro- 
valve. By macro, I generally mean a seperate part that is too large to be tncorpoated within the attachment stack itself. m _ 

An alternative verision of this configuration could use many nozzles that share a common line to a single macro-actuator or macro- 
valve. In this case, the nozzles wiii probably not be individually controlled but, instead, will all fire at once. _ ^ . „ . . 

A hybrid between the two previous configurations would be ail or many nozzles sharing a common hneto their own macro-liquid 
supply but are individually controlled by micro-pumps or micro-valves within the layers of the attachment stack. These micro-pumps inauae: 

1 . Vapor bubbles from heating elements 

2. Micro-acutators (such as Sandia's Laboratories micro-steam engine actuator) 

3. Piezo-electric means tike those used by some ink jet printers. 



19 



WO 99/22694 




PCT/US98/23055 



These micro-pumps will generally require an electric current in order to function. For manufacturing concerns regarding "micro- 
wires," see the electromagnetic pathways section below. 

These micro-pumps or micro-valves might be placed anywhere along the the fluid supply line between the fluid supply reservoir and 
final fluid outout nozzles in the attachment area. Furtherstill, micro-pumps or valves placed in or near the attachment stack might be supplied 
with adhesive by a macro-pumping means. Such a macro-pumping means, when used with a micro-pump or valve means, would place the 
fluid under enough pressure to carry it against gravity to the micro-pumps, however, little enough pressure so that it cant exit the nozzles 
unaided by the micro-pumps. 

If needed especially for high viscosity adhesives. an air-in-line system powered by a base unit that generates pressurized air bursts 
between each droplet of liquid fired from each output nozzle. Of course, air bursts would be used in order to push fluid through the supply lines to 
the mozzlesl For example/an air compressor that releases pressurized air bursts into the supply line when solenoids valves open. Air bursts 
used between each liquid droplet ensure consistent dropplet size and prevent trailing strands of adhesive <or other liquid) between each output 
nozzle and the hairs it is wetting. Referring to FIG. 103, each isolated fluid supply pathway or tine of the attachment stock generally has several 
nozzles that share it Likewise, several of these supply tines themselves usually share a single adhesive supply line from the base unit For this 
re-Ion ^6 amount of liquid introduced into the lines should be aproximate equal to the number of nozzles times greater than the desired size of 
astaale outout droDlet This volume of liquid will first be divided among the supply tines and then the several nozzles on each tine. This division 

twono^w on a single tine is shown by in FIG. 103 and 103.1Jn FIG 10$. a volume of fluid A is being shown pushed dowry me fine by 
oressarSed airB behind it In frame 1 03.2. this volume of fluid is divided equally between the two attachment area nozzles C and D. In practice, 
Samara liketv more than two nozzles used per attachment area. Furtherstill, before this volume of liquid even reaches these attachment area 
nozzlesTit has to be divided in a simitar manner by a manifold means at the back of the attachment stack, which connects the individual tine 
sundv lines toaether. Referring to FIG. 3, such a manifold is illustrated by G. . 

H This fluid division system is the most ideal way to deliver fluids which are slurries rather than solutions. For example, an adhesive 
that has arains of sand or fibers mechanically mixed in with it. if such a slurry were delievered to the nozzles using a liquid-in-line system that 
does not separate small volumes of fluid between bursts of gas, then it would be delivered in an unpredictable manner This is because the 
liouid in the slurry would tend to flow around the solids in the slurry. At first this would lead to the output of undesirably liquid-nch droplets. With 

continued use, supply-line blockages caused by the trailing solids would result 

A svstem that uses the fluid division air burst system to deliver a solids-containing slurry must introduce the components of the 
slunv into the tine in special manner. For example, as illustrated by by FIG. 103.2. the solids E and liquids F should be independently introduced 
^to a mixina chamberG The liquids porition F should be introduced through a valve H. The solids portions should be introduced using metering 
device I It is verv likelv that this metering device will take the form of an actuator that pushes a specified amount of solids E into the mixing 
chamber G This meterinq actuator may have a notch J that can be filled, most likely via hopper, with a specific volume of solids E. To facilitate 
mixina this mixinq chamber might be vibrated externally as an entire unit or internally, such as by repeated vibrating of the metenng actuator I. 
Once all the components are together in the mixing chamber, a third input valve K connected to the mixing chamber chamber should supply the 
pressurized air burst that moves the volume of mixed slurry through the supply line. 

The above system showed air bubbles being introduced between volumes of adhesive at a mechanism in the line before the 
attachment stack is ever reached It is also possible to introduce the pressurized gas bubbles near the nozzles in the attachment stack. When 
introducing gas bubbles near the nozzles, liquid behind the air introduction point is going to be pushed backwards. For this reason, the 
oressurized bursts should always be introduced at a narrowed area of the nozzle such that the back-tying liquid has a greater surface area to 
offset the Dressure compared to the surface area of the narrowed nozzle output This will prevent the back-lying liquid from being pushed 
excessivelv far backwards in the supply line. This bubble introduction point will likely be placed at a point homologus to the location of the 
heating element in FIG 102 In 1 02, gas may be introduced at said bubble introduction point by vapor generated by a heating element However, 

there are ""J™*^ of pressurized gas could be induced at this point The independent gas 

suddIv Dathwav can be run parallel to the adhesive supply channel either in a higher, lower level or even the same level in the attachment stack. 
TThis i independent gas supply pathway's gas source might be pressurized gas in the base unit or vapor generated by heating a fluid m said 
independent gas supply pathway. 

^""^Intoefirst embodiment, the attachment stack was shown as has having only one level of nozzles that output only one type of liquid, 
namelv a U V curable adhesive. The only other output level shown was for U.V. light This previous configuration was presented first mainly 
because it was the best embodiment for illustrative purposes However, we can imagine other emboo^ments ^^^^^J^J^l 
nozztes that outout liauid These various output nozzles on different levels work together to facilitate attachment of hair extensions to scalp hairs. 
ForexarrtDte a two Dart adhesive system where one level of nozzles outputs an adhesive and another level of nozzles outputs an accelerator 
fluid that hastens the cure of said adhesive. When both parts combine on the hairs held in front of them, the adhesive will harden rapidlyjn a 
amilar manner one level of nozzles could apply a durable but slow curing adhesive means, while another set of nozzles follows this with a fast 
haidenina but much less durable adhesive means. Ideally, the faster curing adhesive means would be applied over the slower cunng adhesive 
means so that it would not only attach hairs together but temporarily serve as a protective coating that prevents the slow cunng adhesive from 
escaoina An example of a pair of a slow and a fast curing adhesives is a cyanoacrylate, a slower strong adhesive, and a wax/rosin mixture 
which hardens rapidly upon cooling. However, to optimize the use of such a multiple nozzle level system, additional nozzle levels should be 
added and used in accordance with a precise algorithm. 

FIG 1 04 is a perspective representation of the stack of nozzles and intakes present in a single attachment chamber. Although no 
attachment chamber walls are shown, the two long cylinders represent a scalp hair A and hair extension B held together in an attachment 
chamber Each outout nozzle will typically, but not always, have a width thinner than each attachment chamber and will be centered on the left 
wall of each attachment chamber. Alternatively, the vacuum intakes will usually have a width equal to several attachment chambers, and will be 
shared by me several attachment chambers in a single attachment area. - ^ ,.,*n c 

These attachment chambes are formed by the notches in the pincher shown in FIGS. 9 & 1 0, being pressed up against the left wall F. 
in RG. 1 6, of the attachment area F, in FIG.3 . Thus, the nozzles that we are discussing are arranged in a vertical stack along the left wall or tne 

atlaChmen ^hesive will generally be applied a manner that forms a thin film along a length of the hairs that are being attached together. In order 
to do this after a liquid, such as an adhesive is applied to the hairs, one or more nozzles may blow a certain amount of air or gas into the 
attachment chambers. Air blown into an attachment chamber will move through it along a largely veritca! line. This will flatten the liquid along 
the surfaces of the hairs, without the need for atorrdzation. Alternatively, instead of blowing air, a vacuum intake could flatten the applied 
adhesive by generating high vetcoity air currents that flow past the adhesive. Any excess adhesive that cannot be flattened will be sucked into the 
vacuum intake. Naturally, blowing and sucking could be used together. ,^ ^ , , _ . er ,™ H 

As shown bv FIG 104 cyanoacrylate adhesive is output onto the hairs from level C. Under the force of a vacuum D, it is spread 
down a certain lenqth of the 'hairs until any excess is pulled into the vacuum intake. Next, a hot wax/rosin liquid is applied in a similar manner 
from level E This wax/rosin must be kept hot in order to remain liquid. In order to maintain its temperature, a closed circuit heating channel 
level F is placed below the wax/rosin level. The closed circuit heating channel is composed of liquid passagesways much like those ►described 
tor the nozzle outputs. However, the closed-circuit channels are not open on their ends but form a loop that returns their heating liquid to the base 
unit in other words, hot water will typically be pumped from the base unrt through a dctseoMcop. 

Each tine will have its own closed-loop, but these loops can share a single delivery line similar using a scheme similar to that 
previously shown RG 3 for the adhesive outputs. However, the return sides of the loops cannot be connected together on a single manifold- 
level as shown in FIG 3 because such a connection would intersect with the delivery sides of each tine. To solve this problem, the return loops 
could be commonty connected by forming a manifold into a diffemt level of the attachment stack itself. However, more ideally, this second level 
of common connection manifold will be placed on a diffemt level by forming it as seperate molded part that splits the single return line into 
multiple branches before connecting to the attachment stack. Thus, by straddling the delivery loop tines, these multiple output branches could be 
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plugged as a unit into the individual return loop holes (one per tine) on the attachment stack. Note that in this description of the connection 
sc*erne.th^ 

from e ^^j2^5S3n liquid is applied to the hair it must be rapidly hardened by rapid cooling. This is best achieved by application of a 
cod liquid SghnSS^ liquid can be chilled wateTor even a cNlletf organic solvent ^^ t ^^J^J^J^ 
coolant i s kept cold by a doseo^circuit coolant loop level I. Notice how the chilled hardening coolant is applied by an output n 2^° n ^ d e ?^ d 
alonothe lerShof me hairs by the vacuum irrtate level D. The chilled coolant will likely be able to harden me wax/rosin in a fraxAon of a second, 
along tne '«ng™ % S uttis that the wax/rosin by coating the exterior of the hair bundle is both holding tt togetiier and holding in me bquid 
cyanoacrylatT that requires several minutes before it becomes hard. Thus, me attached hairs will be able to leave me attachment chamber 

W * IOUt 9 Tu 9 rin|K me attachment chamber, despite likely being coated wim anon ? tick substance are likely to aet 

coated wim adhlsiVe and wax/rosin themselves. In order to prevent build up, they might be washed with hot deaning fluid. The cleaning fluid will 
b^ppUed by output nozzle J in me stack and sucked up by vacuum intake D. The deaning fluid used should be hot erwugh to ^remett me 
Wro^nand of a chemical nature so mat it keeps me wax/rosin dissolved even it even rf it were to cool down. An al isan example of afluid 
ma? c£n do Mte *sc7 me cleaning fluid should have me ablity to dissolve liquid cyanoacrytate adhesive. Adding a powerful organic sdyent such 
^ ketone to meaning fl^will allow it do mis. Alternatively, two separate output nozzles wim two seperate types of deaing fluid couldbe 
us* TiatX^ec^^^Xo^^zzie H could be filled with acetone itself. Although chilled acetone is capable living wax/rostn, it 
wfharden ^™rosin mudTfester^nus, me chilled acetone can be applied quickly to harden me wax/rosm coating on me hairs without 
7^ng'^^o^n^o^ in this drawing, me vacuum disposal intake could iteelf be kept heated wjm a ^.^psystem^aJize 
Swrtthe leaning fluids are typically not introduced into me attachment chambers until after the attached hairs have left them. ™*^^™ n * 
dfa^erVr^ght be cleaned in mis manner every fraction of a second when no hairs are in mem. This penod of time will be called me cleaning 

phaS6, TOs drawing shows three of me most optional levels. The first of these optional level, level K, applies a slurry of adhesive mixed with 
sand or other partides The purpose of these partides is to increase mepeel strength of the attachment However such i a ™* 
provide an entirely invisible attachment For mis reason, mis peel-strenoth ; "creasing fo^ a f^ u j^^ 

bundle of hairs. More specifically, it should be applied towards me top o? all adhesive applied. At the top of me a^rnent .^P^ tect me 
entire attachment bead from being peeled apart The lower-lying length of adhesive, without strenghtening partides ^ will^serve to further 
^enqmen me shear strengm of me attachment, while remaining invisible In order to apply me slurry to only a short segment, a i specif I slurry 
o^utnoz^ K p^ced extremely close to a dedicated slurry vacuum intake L is used. This dedicated slurry vacuum intake would only be 
activated immedW 

used to attach hairs. For example, a simpler stack mat does not have all of me components presentin mis stack can beused. For ^xample > a 
stock wimonly an adhesive ou&ut nozzle and a wax nozzle could be employeed. In such a set up, me system might flood the entire att^ment 
ct^^wim cy^oacrylate adhesive, or another suitable adhesive, and men apply negative pressure in 

SSt She excess back into it This would leave only a thin coating of adhesive on me hairs. This process could be repeated for me wax/rosin 
noztleTe^^ a deaning fluid nozzle mat functions in a similar manner might be introduced^ However *n 

orier 1 to 'avoid Tu^ngWa^nated deaning fluid, its nozzle most likely would not suck back but, rattier, mere would be a se ^«^ t u "L , "^ ce 
orthe fluid would simply be allowed to escape from me system. Similarly, me stack might be configured slightly dtfferentiy rf a different type of 
^^^y^^For example, a permanent adhesive which hardens based on cooling it (likely a thermoplastic) wouldnl require a 

temporary ^^^^^ ^ be ^ concerning me application of cyanoacrylates and similar a^efives. 
raoidlv urx^xposure to water and omer some omer chemicals. This is desirable from me standpoint mat they'll achieve a certain amount of 
cH^ngTte er However, if cured too fast mese adhesives will not be as strong. Thus, I propose the to!^?!^^ w^irs in me 
advantage of meir fast-cure property without loss of bonding strength. After application of a ^^^^^^ a SS^^^ hairs in me 
attachment chambers, using another nozzle set apply an cure-accelerating substance such as water using another rrazzteseC This cure- 
awSerating substance might be applied as small drops, as atomized in an ar (or gas steam or as a true vapo a gas stewtoTV&mpte 
steam in air However, ideally, onlTenough accelerator is applied to cure a thin protective coating on the surface; of the adhesive bead teavmg 
Ker^ protective coating will give me adhesive bead additional strengm ^%^ Q }^^.^^^^ 

application phase. In omer words, preventing permanent adhesive disruption by me temporary protective-coating^ 
sS.ce only a thin layer of me extertor will have been cured, it will only remain mis way for a very short ^P?i£ a P^ 
second After mis short period, me coating will be redissolved by me uncured portions below rt. Now wim the temporary protective citing 
Indrding it me once again liquid permanent adhesive is free to cure more slowly and strongly. Finally, including substances in me protective 
coating that aid me permanent adhesive cure is a possibility. 

Shut Q^yjtetoe&r* Jj^ere^ fe ^ between userSt me adhesive nozzles could be temporarily capped and protected from me 

enviroment ,su^^ Reopen me attachment chambers wim a stream of hot oil/acetone deaning fluid, 

or any ^^^^^^I^^^q^^q % ps to cur6f DUt th eni reopen mem wim a flood of cleaning solvent from me cleaning solvent 

n ° ZZl9S ' 3. Simply use negative pressure to pull me liquid backwards in the nozzles. Thus, mere will be air bubbles at me tips of me output 
nozzles. These bubbles would protect me liquid in the nozzles from me environment . n ™«» 

4 Use negative pressure to pull the liquid backwards in me nozzles. Allow a certain amount of air into me nozzles, but at some pant 
during mis process, use another level of nozzles to introduce an inert fluid, such as liquid oil or gaseous nitrogen, into me attachment chambers. 
Th™ i taert fiSd^Hbe ducked up by me adhesive outputs and ether outputs which are undergoing negative pressure. The end result wiHbethat 
certain Cutouts "such as those foradhesive, will have me liquids that they contain protected by an inert fluid at their most extenor nozzle tips, and 
if necessary to protect me adhesive from me inert liquid itself, mere will be a small air bubble between the two. 

5 Use negative pressure to pull me liquid adhesive all me way back to its supply resevoir. Perhaps, construct me supply lines of 
Teflon or inject a washing fluid into said lines in order to lessen any residual adhesive in me supply tines. 

***Means of Increasing Attachm ent Peel-Strength*** T . _ . . 

When talking about me strengm of a hair-to-hair-extension attachment we have two types of strengm to consider. The «rsins tensue- 
shear strengm. This type of strengm is measured by attaching two hairs wim meir shafts parallel to each pmervand m en puj hngonj alternate 
ends of me hairs from opposite sides of me attachment point Cyanoacrytate adhesives provide extremely good tensile-shear strengm 
attachments. So good that a scalp hair will usually be pulled from me scalp before its attachment fails. 

ThVs^ndtypeofsfrength is peel-strength. This type of stength is measured by attaching two hairs wim meir shafts paraHei to sag .omer. and 
men pulling bom hairs apart hairs from me same side of me attachment point In other words, peeling mem apart in a wishbone fashion. 
Compared to meir tensile-shear stengm, cyanoacrylate adhesives provide very low peel-sttength. _ 
Low peel-strength is not altogether undesirable. Most importantly, hair extensions attached to me head would not be expecteato 
experience significant peel-forces under normal conditions. This is because for me hairs to experience great peel-forces a person ^ -P^l 
grab me hairs in me same manner that they would grab a wishbone. Specifically, mey would have to use two handsr to pinch ihaws/ mat^ are close 
together on me scalp and men pull meir hands apart while maintaing meir grasp. The only time a person would typically be expected to do 
sorrwming^kemis^v^ite^radi^ jjj®^^^ hom me standpoint that it acts as a safety mechanism, tf somebody is braiding me hair in an 
overly aggressive manner, it is far more desirable for me hair extension attachments to fait rather man breaking me natural hairs growing out ot 
me scalp. 
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Despite the advantages of low peel-strength, should a higher peel-strength be desired, the following methods can be used to increase 
peel-strength: 

""Increasing Peel-Strength Bv Mecha nical Manipulation of Hair Shafts 

A laser or mechanical means could cut small holes in scalp hairs or hair extensions in order to allow the adhesive more initmate 
contact with them. Such a laser system could be configured in a tine pattern, as the U.V. outputs were in the original embodiment and placedas 
a layer in the attachment stack or even adjacent to spinneret holes in order to process hair extensions the moment after they have been extruaea 
in the manufacturing process (see discussion on hair extension manufacturing). If a mechanical part is used to make small perforaftonsthrough 
scalp hairs or hair extensions, it could be configured as a moving tine structurally similar to the pincher placed either in the attachment stack or 

hair e ^ e ^^^^^[^^ r ^^| ser or mechancial part, if used in the attachment stack, it should cut notches or small holes through hairs 
or hair extensions near the area where adhesive is to be applied to them. The attachment stack's aJgoritm might be adjusted to allow hair 
extensions into the attachment area before scalp hairs. This way hair extension tips could be perforated alone without perforating, and thus 
weakening, the natural scalp hairs. 

— increasing Peel-Strength Rv Using Adhesives Composited with Stronger Polymers 

Some adhesives, such as pine rosin, are adequately sticky to hold two hairs firmly together against tensile-shear forces. In tact, tney 
are hold well enough that an attached hair extension could pull a hair root from the scalp before coming unattached. However, rosin and some 
other functionaliy-equivalent adhesives have incredibly weak peel-strengths and low resistances to heat Similarly, there are polymers, like 
polystyrene that are relatively structurally sound with respect to peel-strength and heat resistance but have very little tensile-shear adhesive 
abifitv This is to say these polymers will form a strong ring around hair fibers but wont hold onto them. By mixing a sticky, but otherwise 
structurally and thermaily unsound, adhesive like rosin with a structurally and more thermally sound polymer, like polystyrene or an acrylic, a 
composite that has both adhesive tensile-shear strength and peel-strength can be achieved. In the case of a rosin and polystyrene composite, a 
hot-melt type adhesive would be produced. However, adhesives composites that cure by chemical reactions are also possibilities. 
^ The use of hot-melt thermoplastics, especially those (such as polystyrene) that are dissolvable by organic solvents, is desirable, 

yn Such substances could be applied through heating and cooling but removed by a solvent such as acetone. As mentioned above, such 

"S thermoplastics may be improved by mixing a sticky substance, such as rosin, with them to increase their ablity to provide tensile-shear 

- ; strength by sticking to the hair better. Furthermore, other ingredients may be mixed with thermoplastics to adjust their melting point up or down 

e 3 and increase their peel-strength such as by mixing fibers or particles into them. The thermoplastic or hot-melt type materials used to increase 

^ oeel-strength shouldnt be limited those discussed such as wax and polystyrene. Any functional equivalent that hardens to an acceptable peel- 

O stength upon cooling could be used. Likewise, the sticky adhesive shouldnl be limited to those discussed such as rosin, any functional 

— equivalent could be used. For example, the various sticky adhesives used on adhesive tapes could used. 

Finally when using these sticky adhesive composites, there is a chance that the exteriors of the attachment beads will themselves be 
sticky To counteract this stickiness, a fluid, or any other substance whose molecules themselves will be bound by the adhesive should washed 
™ sprayed or otherwise exposed, over said bead, thereby, counteracting external stickiness. Such a substance could be integrated into the 

U cleaning' fluid formula or applied separately. Alternatively, this counteracting-substance means could include using a hot-melt fluid that s not 

sticky, thereby, applying a non-sticky outer coating. Finally, enough solvent, perhaps as part of the cleaning fluid, could be applied to wash only 
1_ the external stickiness away, in ail cases, the measures will most likely will be applied in the attachment stack but they might also be applied 

O after exit from the attachment stack. 

:Jp ""Increasing Peel-Strength By Using Adhesives Composite d with Strengthening-Particles 

s y Application of adhesive with peel-strength-increasing particles, such as fibers, sand or small glass beads, could be used to increase 

adhesive peel-strength. Using fiber or particle composites to increase peel-strength opens up to possibility of using many types of adhesives 

™ whose peel-strength might, otherwise, be too low. For example, a waxy or hot-melt thermoplastic type material becomes a possibility, a wax or 

a thermoplastic with a very high melting point could be applied and strengthened by application fibers or sand particles. 
Below are some various application methods for applying adhesive-particle composites: 

1 . Apply adhesive to the entire length of attachment point 

•A. Blow dry particles onto the adhesive which didn't have particles in it 

•B. Mix an adhesive and particles together in a slurry before adhesive application. 

-1. Use vacuum and/or pressurized air to spread the adhesive as decribed above . 
-2 The suck-back (dipping) approach: Squirt out and suck back the adhesive into the topmost high peel-strength adhesive nozzle, 
but only enough to descend the desired length down the hair. Note: During the cleaning phase between adhesive application, it is 
likely that a certain amount of sucked back adhesive at the nozzle tip will be discarded rather than risking contamination by mixing 
it back with the main supply. 

2. Apply sand only to the top most portion of the adhesive attachment point length. 

-A. Blow dry sand particles onto the adhesive which didn't have particles in it. 

-1 . Use little enough vacuum disposal intake power that the sand doesn't descend much vertically. 

-2. Use a second higher dedicated vacuum that is only turned on during sand output, and maybe a little bit during the cleaning 



-B. Squirt an pre-mixed adhesive and particle slurry: ^ 
-1 . Use little enough vacuum and/or pressurized air that the sand slurry is squirted out and descends very little vertically 
-2 Use a second higher vacuum that is only turned on during sand output and maybe a little during the cleaning phase. 
-3. The suck-back (dipping) approach: Squirt out and suck back the adhesive into the topmost high peel-strength adhesive nozzle, 
but only enough to descend the desired length down the hair. 



""Eouipment Concerns Re levant to Using Adhesives Composited with Strengthening-Fibers 

The type of particle mixed into the adhesive to increase peel-strength could be small fibers. Generally, strengthening-fibers should 
have a length shorter, or not much longer, than the minimum diameter of the adhesive supply line and nozzles. These fibers should be made 
correspondingly thin in diameter themselves to achieve a certain degree of flexibility. These small fibers could be pre-added to the adhesive 
tank and aggitated into suspension before each use. L , _ 

The suspension in the tanks could be filtered with a screen, perhaps configured as a centrifuge, whose screen holes are equal to or 
slightly smaller than the smallest diameter of the adhesive feed line. This screen should be placed just before introduction into the adhesive 
supply line. Perhaps, said screen is enclosed in the same air tight chamber as the adhesive resevoir tank. In which case, it might be placed in 
the tank above the liquid level and liquid would be pumed into and returned through it either into the main tank or a smaller area that directly 
feeds the adhesive supply line. Its purpose would be to function as a filter to remove excessively large particles in the adhesive. Otherwise, 
these particles might clog the adhesive supply line if left in the adhesive. 

Note: All sand and fiber slurry nozzles may have their slurries pumped to them as a continous line of liquid slurry or the slurry could 
be delivered in isolated globs separated and forced through the supply lines by bursts of pressurized gas as shown in FIGS 103 and 1 03.1 

—Increasing Peel-Strenoth By Applica tion of Chemical Vapor Deposition (CVCtt Film Rings As the Attachment Adhesive 
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Another possible way of increasing peel-strength is to somehow apply a ring of extremely strong material around the hairs that are to 
be held toqether. Theinorganic solids formed by Chemical Vapor Deposition (CVD) are much stronger than polymer-based adhestves. CVD is 
a process mat introduces two or more gases into an area and then exposes them to an energy source such as heat. The energy causes a 
chemical reaction resulting in the deposition of a solid. Many solids formed this way are extremely pure, and as such, extremely strong. 

CVD rinqs could be generated around hairs to be attached by introducing gases and energetic light, or other energy, into the 
attachment chamber. The outputs would be arranged in a stack similar to the one shown by FIG.1 04 and previously described. ) The gases would 
be output by nozzles very similar to those previously described for use with liquids. The energetic light, most likely Intra-Red (IB.), could be 
outDut bv a tine-shaped prism that carries light via internal reflection. This light transport system would take a configuration much like the one 
previously described for carrying U.V., in order to effect adhesive curing. A vacuum intake might be used to removed excess gases. Inorder to 
contain the qases in the attachment chambers, the pincher should make intimate contact with the left wall of the attachment chamber. The seal 
between the left wall and the pincher might be increased by making the pincher out of or attaching to it a soft flexible matenal. For example 
small sheets of rubber placed on the exterior of pincher and extended partially over its notches could help increase this seal. The CVD system 
could use the following attributes to help enhance its function: 

-The interior notches of the pinchers could be reflective so that they reflect any light that goes through or around the hairs in the 
attachment chamber back at the hairs. This reflective surface will also help prevent the pinchers from themselves being signrftcantry 
heated bv the energy source. _. 
-Alternately the pinchers could have their own internal reflection light transport system constructed into their mtenor. This system 
would be similar the U.V. transport system previously described, except it would be constructed in the interior of the moving pinchers 
instead of the interior of static portions of the attachment stack. , „ . . „ . 

-The pinchers should be cooled either internally or externally by fluid. If an internal system is used, this fluid cooling system would most 
liketv use a closed-loop coolant circulation system, similar to that previously described for cooling left wall nozzles of the attachment 
stock, tf an external cooling system is used, it would most likely would be based on left wall output nozzles spraying a cooling fluid 
through the attachment chamber and onto the pinchers interior surface. 

-The small bundle of hairs to be attached in each attachment chamber should be qutcWy heated up with focused IB.. Presumably, rf a 
low enough frequency of IB. is used, it would deeply penetrate and heat up the entire bundle at once rather than being stopped by the 

most superficial surfaces of the bundle. ^ ■ ^ . ^ 4 . , iiM 

-If the I R canl pentrate the bundle well enough, the of use focusing reflectors on the inside of the pincher that reflect any light that 
went around each hair bundle back at specific point said hair bundles could be provided. This will provide the light necessary to 
cause vapor deposition on sides of the hair bundles far relative to the left wall optical outputs. 

Below are some characteristics and dimensions that CVD rings attaching hair bundles should ideally have, but they are not 
limitations: 

-Diameter of one hair is about 50.7 microns <^ ^ • 

-The CVD ring around attached hairs should be 50-300 microns high, or long relative to the length of the hair. 

-The ring's wall thickness should be about 3-5 microns 

-The ring's diameter should be 100-200 microns 

-Ideally, this ring should be clear 

-The ring should have a high tensile strength 

-The ring should be applied in about .25 seconds or less 

-The application temperature should be <1 40-320 degrees C . 
-Ideally, it should be brittle enough to be smashed off or somehow chemcialty dissolvable, such as by an acid. For example, calcium 
carbonate can be formed as a clear solid that can be dissolvable by moderate strength acids. 

""Increasing Peel-Stmngth By Annlyinp Coatin g Patterns to keratin fibers fas opposed to entire surface uniform coatings); 

Coating patterns applied to the surface of the hair extensions might could be used to either increase adhesive peel-strength or 
decrease the coefficient of friction of a hair extension's surface, thereby, making peeling an attachment point apart much more diffi ^ ( ^ Such 
coating patterns would most likely be applied during the hair extension manufacturing process. Thus, for more details on this consult the section 
of this document that deals with hair extension manufacturing. 

—Utility Feat ures (Saftev/Maintenencel-Stack Level*" faatlir « 
The attachment stack might have certain features incorporated into it that ensure safety and system mamtence. I call these features 
utility features. The following are such utility features: 

—F^neri Fiectro-Maonetic Radiation Detector 

In systems that use intense ultra violet, or any other type of intense electro-magnetic radiation, detectors might be used to detect 
escaped electro-magnetic radiation. Usually, when intense electro-magnetic radiation is used, it will be confined to a closed area. For example, 
theoincher by being pressed against the left wall, could in large part be used to form this closed confining area. The isolation of this area could 
be further aided by an attachment chamber seal as previously described for containing gases in the CVD system. However, if there is a breach 
in this closed area allowing electro-magnetic radiation to escape, a detector could alert of this. The alert could merely be audible, visual, or 
might shut the entire attachment system off. The detector should be placed along a line of sight to the attachment area where the electro- 
magnetic radiation is being used. It may be placed above or below the attachment stack or even incorporated into the attachment stack as a 
layer within it. 

— Automated Lubricant and Cleaning Solvent Outputs , u • * - ^ ^ c wnn ^ ™„nt ho 

The moving parts of the attachment stack will benefit from ocassionally being lubricated and cleaned. For this reason, it might oe 
advantageous to incorporate automated lubricant and cleaning solvent outputs into the attachment stack circuit itself. In this case, the outputs 
could be positioned in a similar manner to the adhesive outputs. Alternatively, the outputs could be configured in an entirely differenti manner. For 
example, placed well above the attachment stack, perhaps, as a part independent of it. Cleaning and lubrication could be perfomered by 
introducing solvents and lubricants seperately. Alternatively, a solvent, such as acetone, could be mixed with a light lubncating oil. Most of tne 
used solution could be drained into a reservoir. Very likely, this resevoir means would include a fixture to hold the handle unit and a lid to prevent 
splashes The acetone portion of the residual solution would evaporate leaving the lubication portion behind on the moving surfaces m the 
attachment stack. This cleaning process could be trigger automatically, for example, between every salon client. During this automatic 
triggering, the moving parts of the system would likely be activated so as to distribute the solution evenly. Acetone itself is a disinfectant. 
However, inclusion ot other disinfects, if necessary, could guarantee absolute cleanliness between clients. 

At certain times automatically or manually triggered by a user, the internal fluid supply lines (such as for adhesive) might be cleaned 
by flushing them with solvents and/or hot fluids. These flushing fluids might simply be deliver out of the fluid outputs (nozzles) or they could be 
actuated back and forth in the lines in a forward and reversing motion, perhaps, under great pressure. To facilitate introduction of cleaning fluids 
the supply lines might have valves that shunt their normal fluid supplies in preference for the flushing-fluid supply. 

[[Hair Extension Supply and Storage}] 
"*Hair Extension Feed Using Clips*" 



23 



WO 99/22694 




PCT/US98/23055 



The hair extension holding clips, described in the original embodiment, can be said to be a pinching holding means because they hold 
hair extensions by pinching them. When supplying the system with hair extensions using holding clips, there are several concerns: 

'""Bending hair extensions over connectivity bridges while keeping them as firms as possible with the Straightening 060.: . . 

Referring to FIG. 27, in order to give the hair extensions plenty of room to bend over the attachment stack's connectiwty bridges 
without causing a significant vertical curve in the hair extensions, the connectivity bridges could be placed even with, or weilbehind. P^itonC 
where the hair hopper is wide and hasnl narrowed yet. In such a configuration, the hair extensions are free to bend more to the sides than if they 
were forced to bend over a connectivity bridge placed even with position D where the hair exterision topper's passageways narrow. 

Possibly, ail connectivity bridges could be placed behind the rearmost hair extensions and the straigtening pegs A, in FIG. 28,ortne 
hair extension clips . This would mean that the hair extension tips would never have to bend over a connect^ty bridge. Atea this would mean 
ttat the straightening peg could continue alt the way down to the floor of the hair extension channel (tip trench^ This ^Mwei^rs^n 
from ail sides for even very curly hair extension tips. The disadvantage to this design is that all tines whether those of the moving hair handlers, 
or some part of the stationary guide channels, must be made longer. This increase in length will make them less structurally stable. 

In configurations where the straightening peg starts behind the connectivity bridges, at least rt could be brought down as dose to them 
as it needs to be. Fortunately, the straightening peg only has to keep the hair extensions rigid down through the thickness of the hair handlers 
because the pincher will pull the lower portions of the hair extensions into alignment 

****Hair Extension Tip Flexibility t ^ ^ . . 

When a hair extension is bent over a connectivity bridge, the slope of its bend angle is largely set by the bottom of the straghtentng 
peg. If the straightening peg comes down close enough to the top connectivity bridge, the slope of the bend angle can be almost a nght angle If 
the straightening peg comes less close to the top connectivity bridge, the slope of the bend angle will be less sharp. The sharper the hair's bend 
angle, the more spring force in it and the faster the hair will fling over the far edge of tae topmost connectivity bndge . n • 

Air currents could be used to straighten hair extension tips that are not being held in an adequately stiff manner by the hair extension 
dispensing system. For example, air blown straight down into the attachment area from nozzles above said area could s^gjTtenhair 
extensions tips. An excellent place to put such nozzles would be in the interior and underside of the hair hopper's channel obstructions. Such 
nozzles could be fed with air by a hollow tined-manrfoid. . . > . 

The length of the tines from where their connectivity bridges end to where their functional areas begin should, generally, at leastbe 
eaual to the depth in the attachment stack from the top connectivity bridge that hair extension must pass over down to the desired depth ot the 
hair extension tip. This will allow hairs to fully straighten out in the hair extension tip trench C, in FIG 3, before coming in contact with any 
functional areas of the hair handlers. x . . _ 

Previously I said that the sides of the clips serve much the same function as the sides of a cnmp on a paintbrush. Furtnerstiii, me 
narrowed sides of the hair hopper also aid this funtion, and they help at lower levels closer to the hair handlers. The tips of the held-hair 
extensions extend down into a passage with vertically parallel walls F on two sides, as shown in FIG. 27, and a third obstructing wallQ at the 
front This third obstructing wall, which is part of the channel obstruction, is placed generally above the attachment area. It prevents the hair 
extensions from advancing too far forward past the attachment area. Of course, its exact placement depends on empirical calibration, and we 
mav want the hair extension top to advance a little past the attachment area. 

The hair extensions are usually held at a short enough distance from their tips so that their tips extend down in a relatively stiff 
manner These tips are inserted downward into a cavity carved into the attachment stack. This cavity is know as the tip trench. This cavity and 
the tips of the hair extensions inserted into it extend at least down to the depth of those hair handlers responsible for hair isolation. 

Because of the above-described factors, the hair extensions in each clip will be move with it as a bunch to the functional areas ot the 
hair handlers. The hair extensions will be moved forward along a line largely perpendicular to the sides of their erect *PS. The 5*™^ 
the hair extensions with enough force that they do not fall out during movement and do not fall out as their previously attached neighbors slide by 
them, as said neighbors are pulled from the clip. 

«"NON-CL1P -BASEP Hair Extension Feed*** 

—Substitu p Cnnvevor belts for clips 

-The parallel pinch AND convey to atta cherfConvevor Belt Feed) llmnl . 

A non-clip based system that holds and moves hair extensions by using largely parallel pinching surfaces can be configured, it couia 
best be described as a rotary conveyor system that pinches between opposing parts. Although two rotating opposing solid objects, such as two 
disks fall under this definition and could be used, most likely it would take the configuration of two opposing conveyor belts which pinch hair 
extensions together between each other and whose interior belt portions both move in the same linear direction. Said belts can be visualized as 
using the two ooDOsinq belt surfaces to substitute for the two opposing surfaces of the hair extension clips previously described. However, while 
the hair extensions^ the dips move with the clips, in a conveyor system they could be said to move through the system as a whole toa larger 
extent than they move with it. As with the clip-fed system, the hair extensions most likely move in a line largely perpendicular to their shafts. 

The conveyor belt system itself must be fed with hair extensions, and this can be done in any of the following ways: 

-Hair holding clips either distant or on the the handle unit itself could be the source. Distant meaning that they are not on the handle 
unit but somewhere such as the base unit. If the source hair extension holding clips are on the handle unit itself, the pinching conveyor 
system will be positioned on the handle unit between said clips and the attachment area where it brings the hair extensions. 

-A hair extension remover system that cut scalp hairs off the scalp hair or removes hair extensions, as previously described. 

-A spool system that unwinds to feed the conveyor belt This spool will either have to be wound with hair extensions already cut to 
length, or allied with a cutting means that cuts them during unwinding. » *• , moanc m : nht 

-A pile of free hair extensions lying largely parallel to each other in a container such as a box. A tunneling hopper type means might 
be used to initially guide hairs from this pile into the conveyor system. 

""The parallel pinch AND c nnvev hair extensions using a thread-the-eve-of-the-needle type design; 

Another means of dispensing hair extensions involves unwinding them from a spool, therefrom, threading them, perhaps, atrecuy into 
the attachment areas in which they are needed. There are two basic ways to unwind hair extensions from a spool: o . e . r 

Ref erring to FIG. 1 05, the first way A is to surround the spool with a path guide means B that will only allow hair extensions c 
unwound from the spool to extend only along the path bounded by said path guide means. Such a system could externally r s "PP^ e f^^ 
force to the source spool D causing it to rotate in the direction that causes hair extensions on the spool to unwind. The hair extensions would oe 
guided by the path guide means to their functional target area E. Often, such a functional target area is an attachment chamber. 

The second way F, in FIG. 1 05.1 , is to feed the hair extensions on the spool into a powered rotating or reciprocating engagement- 
conveyance means G that pulls on them causing them to unwind from their source spool. (Engagement most likely by pinching but other means 
such as hooking are possible.) This rotating or reciprocating pinching means may move hair extensions largely tangent or parallel tore rotating 
or reciprocating surface. After the hair extension tips exit said engagement-conveyance means G, they can be directed either to apatn-gujae 
means H that guides them to insertion in their functional target area I or without a path-guide means directly into their functional target area . i in 
which they will be insereted. A path-guide H is used when the conveyance means is not close enough to its functional target area to guarantee 
that hair extensions will be inserted in to it. This type of system usually will need a hair extension cutting means placed between me 
engagement-conveyance means and the functional target area. This way, the hair extensions coming off the spool will be cut to the oestreo 

ISr ^' Of course a hybrid J, shown in FIG. 105.2, ofthe above two unwinding systems can be configured. It rray contain any or all of the 
above-described components working in combination. For example, it may contain a spool that is externally supplied with a rotational force in 

the direction which causes hair extensions on said spool to unwind; it may contain a path-guide means K that directs hair extensions into a 

rotating or reciprocating engagement-conveyance means; it may also contain a second path guide means L which guides hair extensions from a 
pinching-conveyance means into a functional target area. If need be, it may contain a hair extension cutting means. This cutting means need 
NOT necessarily be placed between the pinching conveyance means and the functional target area. 
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The functional-target area described above can be any one of, but not limited to, the following areas: 
Any area along the hair extension supply channel or pathway that feeds the attachment chambers. This includes but is not limited to the 
following. . . 

-Into the areas of the hair extension channel that precede the metering areas. 
-Into metering areas 

-Into holding areas (They will be described later.) 
-Into attachment areas or attachment chambers 
-Any other area that needs hair extensions fed into it 

Different Types of Rotating or Reciprocating Hair Exentension Conveyance Means 

The rotating or reciprocating hair extension engagement-conveyance means described above can take on several configurations 
including but not timit to: L ^ . 

1 . Rotating belts or cylinders that themselves press against other rotating belts, cylinders, or static surfaces in order to both pinch and 
move hair extensions between. 

2. A part that pinches hair extensions (in the manner described above) and moves along a largely a straight line. Then, It releases its 
pinch, retracts backwards. It repeats this process again by re-establishing its pinch and moving forward again. 

3. A rotating hair extension grasping conveyance means that has pinching and releasing members mounted on a rotating cylinder or 
belt. It is similar mechanism to that is used by a commericial hair removal product called the Braun Silk-Epil. 

4. As in #3, except the rotating surface does not engage by pinching but some other hair fiber engagement means such as a surface 
coated with a sticky substance, an attractive static electrical charge on its surface, or having small hooks or similar hair engagment 
features on its surface. 

Different Ways of Spooling Hair Extensions 

The hair extensions can be spooled in several different configurations including but not limited to: 

1 . One single long continous hair fiber per spool that needs to be cut to length after it is unspooled. 

2. Many long continous hair fibers in parallel per spool. They are unspooled together, and each needs to be cut to length after 
unspooling. 

3. The hair extensions have already been cut to length before being spooled. When unspooled, they usually will not need to be cut to 
length. 

Hair Extension Wefts Can be Unspooled and Attached 

In addition to the entirety linear hair extensions described above, hair extension wefts can also be unspooled and attached to the head. 
Hair extensions wefts are of multiple hair extensions connected together with a largely perpendicular (to their lengths) member which is usually 
flexible and may be a fiber itself. Unspooling of hair extension wefts can be accomplished in much the same manner as hair extenions, 
Unspooled hair extension wefts can be applied in the following manner 

1 . Adhesive may be applied to the lower portions of the hair extension wefts, most likely the unifying portions (those perpendicular to 
the hair extensions) of the hair extension wefts. This can be done anytime after unspooling. The adhesive can be applied directly to the 
weft before it touches the scalp or head hairs. Alternatively, it can be applied to the scalp or head hairs directly. The hair extension wefts 
can be attached directly to the scalp or to the sides of head hairs. 

2. Hair extension attachment can be can be achieved by running a thread or fiber back and forth through both the tower portions of the 
hair extension weft and lower portions of the scalp hairs, thereby, sewing the hair extension weft to the lower portions of natural scalp 
hairs. In this configuration, the thread or fiber itself could be unwound from a spool, perhaps the same spool, as the hair extension weft 
which it will attach. (Such an oscillating stitch pattern is likely based on a mechanism functionally equivalent to a sewing machine.) 

3. Once the first portion of a weft is attached to the head, the remaining portions can be unspooled simply by the tension that results in 
the weft as the system is moved over the scalp. 

Hair Extension Weft Placement Among Natural Scalp Hairs 

How ever they are attached, hair extension wefts have to be guided into areas where the natural scalp hairs have been moved aside. 
To accomplish this spooled hair extension wefts M, in 105.3, are unspooled into recessed attachment areas N from where hairs have been 
displaced, by the attachment stack tines O. Where said unspooled hair extension weft tips are led towards the recessed attachment areas by 
one or more of, but not limited to, the following methods: 

-Hair weft assembly stiffness and an externally applied rotational force on the spool. 

-Linear movement of the entire spool assembly towards attachment area 

-Rotational movement of the spool where the front tips of the hair extension wefts are guided into the recessed attachment area by 
path-guides. 

-The leading portion of a weft is attached to the head, and the remaining portions are unspooled simply by the tension that results in 
the weft as the system is moved over the scalp. 

-The spooled hair is first grasped by a pinching means that moves it to the attachment area Subsequent unspooling is achieved 
because the hair extension . . . 

. . . has been attached causing the spool unwind to relieve tension of the extension as the device is moved over the scalp 

... is subject to a cycle of repeated or continous engagement and advancement towards the attachment area, such as by the 
engagement conveyance system described above. 

Note: Although unspooling is the preferred method for dispensing hair extension wefts among natural scalp hairs, the above method 
for dispensing hair wefts through a recessed area in the attachment stacks tines can be adapted for use with other hair extension dispensing 
means. For example, such wefts could be held by clips or any other of the non-weft hair extension dispensing means discussed could be 
adapted. Also, note that the recessed attachment areas descibed for wefts are not identical to the attachment areas described in the original 
embodiment When we speak of attachment areas, not in reference to wefts, we typically will mean a type more tike that descirbed for the 
original embodiment Further, these recessed area N in FIG. 105.3 needn't be open to the hair channels, rather they could be holes through the 
tines that are entirely closed on all sides. Finally, long hair wefts needn't be the only type of hair extensions attached to the scalp or scalp hairs 
through a recessed area like N, unified bunches of hair extenions could also. 

""Unified Hair Extension Bunch Di spensing System: 

Referring to FIG. 1 06, a unified bunch hair extension bunch dispensing system where bunches of hair extensions have their tips unified together, 
usually by a unifying object such as by an anchor/bead/disk that, might already or may at sometime, have adhesive applied to its surface and 
will be attached either to the scalp and/or scalp hairs: 

1. Where before dispensing the unifying objects are held in an interlocking rail/frame/bracket configuration, as shown by "Pure Rail 
Interlock Type Clip" in FIGS. 106.1 and 106.2. 

-Where said unifying objects are slid down the rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directly on the unifying anchor beads themselves. 

-Alternatively, where the entire rail assembly moves forward to advance a new unified bunch towards the attachment area This 
could be facilitated by a spring means pushing on the rail assembly rather than the anchor beads directly. 

2. Where the hair extension portions are pinched and the unifying anchor bead portons are held in or against a rail assembly, as 
shown by "Pinch and Slide Along Rail-Type Clip" in FIGS. 106.3 and 106.4. 

-Where said unifying objects are slid down the rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directly on the unifying anchor beads themselves. 
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-Alternatively, where the entire rail assembly moves forward to advance a new unified bunch towards the attachment area. This 
could be facilitated bv snrina means pushing on the rail assembly rather than the anchor beads directly. 

could be ^^f^9™^ 0 P ton&es are pinched but no rait or bracket is used to directly stebiiize then ^.a^^^*" ^ er 
words the hair extensions bunches are held in hair extension clips, as described in the original embodiment. The unifying anchor portons, it 
a^vdonot^cures^hair extensions in said clips. However, unifying anchor portions would likely be used to either help isolate a timrted 
h^nch o?^ me attachment system doesnl have to* or to attach said bunch to the scalp. For example eac* unifying anchor 

oS^ burJch of hair extensions directly to a bald scalp. Perhaps the bottom of said bead could even have a 

stick^a^ to it. Likewise, each unifying anchor could attach itself and.thereby, its bunch of hairs to the s.des of natural scalp 

hairs. 

mai Of course whenever hair extensions have pellet-like anchors at their bases, the loading system very likely will manipulate 
these Dellet-iike anchors directly in preference to the fiborous portions. The manipulations could use the familiar hajr handler mec^isms 
towtve? up to deal wth pellet-like structures rather than the thinner hair fibers. Also, regardless of how bunches of hair ^e^ionsare 
tSSSZ I togSSi ^£53 bunches rnight be attached directly to the scalp. For example, hair extensions might be held into bunches by adhesrves or 
being melded together, such as by heat or chemicals. 

*»«Safepaurdft Against Deviant Processes*** 

~** Mftans o f handlino Deviant Hairs 

To Prevent Unmatered Ha irs from Entering the Attachment Area; , . 

Ex^melv s^hort scaJ^ hairs can cause several problems. The main problem that said short hairs may cause is that they are too short 
to be manipulated accurately by the hair handlers. In such a case, an overly short scalp hair might pass under the entrance gatesintoan 
atttfwnam chamber with aether scalp hair. As such, two scalp hairs might undesirably get attached togetfier. A ^condproblem ^overly 
ihort £3p hairs is that they might not be long enough to securely attachTiair extensions to. Finally, in sophisticated mitotane nte tfjm 
^wentionwhere sensors are used, short hairs might be long enough to trigger a sensor but too short to be ^eliab y ^^SS^JS^ 
straiahteninq system and, as such, might not successfully be attached to hair extensions. In other words, the hair sensor system would be 
tricked into telling the computer to behave as if it were dealing with a viable scalp hair when it really was not . , . . n Trt _ 

To avoid these problems with overly short scalp hairs, it is best to make sure that such hairs lie relatively flat against the scalp. To a 
certain extent short hairs might not be effectively held by the hair straightener and will fall to the scalp on their own. However, all overly short 
hai^wS noTdc fSSs. For this reason, we have to take action to make them lay flat against the scalp. 1£maie at least two wa^ to <*°^° ne 
wiy isto use air currents that force all scalp hairs that are too short to be held by the tensioning hair straightener towards the sca£. A .second 
way is to trigger the hair handlers in such a manner that they will push down any hair that may have entered the attachment area in an 
unaulrwnze^r^ner.^^ ^ ^ ^ currents to force overly short scalp hairs to lie flat Positive pressure air currents can be directed 
downwards through the vertical thickness of the attachment area such as to flatten stray .short hairs in or near the attachment area. J" 6 ** 
downwart positive pressure air currents might be supplied from nozzles that point largely straight down overtime the attachment area^ Using a 
nd^w^r^pper channel obstruction with an air ortput on its underside is an excellent way to mount air outputs for such a dov^ward pointing 
airflow ^TOttwIyposSve pressure nozzles can be positioned on a vertical wall in the attachment area, in a similar manner that the 
^^SS^e^^rSBtos will probably not generate an exclusively downward airflow. Instead, the airflow will create a poattw 

Srt ln the aSiment area with airftow exploding out in all directions. This positive pressure will tend to push stray scalp hairs 

away from stack will also usually cause stray hairs toOedowr, This 

airflow can toe generated using btowri positive pressure air or sucked negative pressure air. The air outputs, onntakes. can be placed most 
^^e^^o^^anachment stack. Ahighly suitable location would be molding air outputs, or intakes into the portions of the baft buctt ►that 
BetoX aSent stack. Most ideally, such positive pressure outputs could be placed vertically between the bottom the the > attechmem 
steS and the beno^nder s^m, assuming me kind^f bend-under system that hangs below the attachment stack is used. Alternatively, the air 

cutouts could also be Dlaced below and to the sides of the attachment stack. . 

outputs <»uKiaKo oepaceo is that it can be directed or its intensity increased so that not only, are loose hairs rr^tolie down 

in the attachment area Tut also the areas that precede the attachment stack where sensors might be used. This will help prevent sensors from 
being tngge^d by in^ 

overlie the attachment area are triggered at the last possible moment before the authorized scalp hairs are brought in This wHI c le a 
afech™n ^a^ short r^rs^t rTiay have slipped under the higher-lying hair isolation system and entraiKe gates. An ideal hair ^andter £0 
Sse foMhS wSSd KadaSad attachment area pushout actuator, or a part that is functionally equivalent Ideally the hsur handm ^fd tor th.s 
^SaSS^SSSbB placed as close to the scalp as possible. This is because hair handlers at higher levels might actually be too .high to even 
Smeln cwtect vtfth certainshort scalp hairs let aloneflatten them. As such, pushout-actuator type hair ^handlers 1^^,^^^^ 
S^ rr^ofme a^chment nozzles and perhaps below the entire attachment stack. Possibly, the pullback hook could help dear me 
a^r^area ofs^scato hairs. One part that has two-axis motion that can act bom as a attachment-area-pushout actuator and pultock in 
SSnSit beideaJ I fo>?5s^)ose. If any type of pullback hook is used for this purpose, it should be placed as close to me scalp as possible. 

Daalinn with hair extensions mat do not get attached to scalp hairs; . . . Ma 

H^ ISw into me attechment area may not always get attached to scalp hairs. This may happen because a 
corresoondinq Shair is not present to be attached or some type of adhesive malfunction. When it does happen, any unattached tor 

S te^d ^main in me attachment area. They will not be pulled away by me pullback hooks and berKKinder system same way 
haifeSons aSched to scalp hairs are. This presents me problem of what do to with me remaining unateched hair extensions Jf jrthm is 
do^e Uhey wiTgeUnme way and if enough of them are allowed to accumulate they might jam me system. Clearly, these hair extensions should 
somehow be removed from me attachment area. 

Recycling jested h^Extenions would be in a manner that allows them to be recycled. One possibiHty for recyding^em 

would be to open fte hair extension entrance gate closest to the attachment area and any other gates between said entrance gate ^jheha. 
e^r^n^u^a^ gate . Ttepushback gate (gate farthest away from atlachment area) itself should remain dosedL Some type of haur handler 
mSSSSSSSSS^ hair ^tensions backwards behind Hie entrance gate should be employed. Next the en^^gate to the 
Stechrrent area shouldbe closed. This would put the unused hair ertenstons between the . gate and^ (he ° n,1 *X^x£K^uld 

SSSiment area. Next the pushback gate (gate farthest away from attachment area) should be opened. Once again, the hair extensions snoua 
r^^r^^bS^shteck^te. The pushback gate should bedosed and the hair extension .have now £>an successfully 
rorvHori hecause mav are out back with me bunch that they onginaJry came from and are ready to be metered out again, 
recycled, b ^|™ Q a ^^ above his a couple disadvantages. First takes hair extensions t^tn^y te^ 

adhesive <^iZea^m^t arWand puts mem in contact again with other hair extensions and the tarMto ; Tha might cau^adhes.ve 
tocwUnan undesirable location, or me hair handlers simply might not process adhesive coated hairs effectively causing mem 1 tojam the 
s^em A second disadvantage is that this approach makes it impossible to meter out a new group of hair extensions while me groupaheadof 
^^be^^ed^mise^reasons, ahair extension recycling approach that does not require me hair extensions to leave me attachment 

area is preferable. . . ^ . ^ ^ _* 

One such hair extension recvclinq approach is desctrbed by me steps below: 

1. Usethe to pushattached hairs out of me attachment area Although placed relatively close to the scalp, me 
pushout actuator should be placed far enough above me scalp that it effectively moves me hair extension tips. 

2. Move the slide out preventer out over me attachment area. 
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extensions, 
pushout actuator 

adhesive ™^|Jf££ tiona | Move a hair extension distributor Hike the pincher except it is notchiess and only a single-level thick. It only 
moves to the left about as far as the right edge of the slide-out preventer. It may be mounted on a flexibly-jointed tine to make 'sure does rl t does 
not oo too far past said slide out preventer edge.) Its actions will distribute hair extensions evenly along the nght edge of the slide-out Preventer. 

5. Make the hair extension transport-forward gate carry the next group of hair extensions into their positions in the atochrnamarea^ 

6. Trigger the pinchers movement towards the left wall. This will, as evenly as possible, fill me pinchers notches with the recylced 
hair extensions. {Evenly because the recylced hair extensions have been pressed up evenly along thenght edge of the s bde out prewar.) 

7. Before the pincher has completely reached the left wall, when its front is largely even with the nght edge of the slide out preventer 
make the slide out preventer retract This will allow the recylced hair extension to join the new group of unattached hair extensions, in individual 
notches of the pincher. 

8. Close the slide out preventer over the attachment area notches once again. 

9 Retract the pincher to the right, away from the hair extensions. The hair extensions will remain divided in notches because the hair 
extension transport forward gate has remained in the attachment area, and the slide out preventer guarantees that they will stay in the hair 
extension transport forward gate's notches. . . 

1 0. Make the scalp hair transport forward gate carry the next group of scalp hairs into the attachment area 

1 1 . Make the pincher move towards the left . ^ . . _ l£rft 

1 2 After the pincher has made it partially under the slide out preventer, but usually before the pmcher makes it ail the way to the left 
retract the slide out preventer. Scalp hairs have now joined the new and recycled hair extensions in individual pincher notches, atoknow as 
attachment chambers when pressed up against the left wall. The attachment process may now occur. If all goes well, all the unattached 
recycled and new hair extensions will be attached to scalp hairs this time. 

1 3 Optional: In order to buffer an excess of unattached hair extensions, the hair extension transport-forward gate could beconfigured 
with extra notches directly behind, or in front of, those that match up with attachment chambers. These extra notches would not befiuad 

new hair extension, nor would they match up with the underlying nozzle stack in order to form attachment chambers. The sole Pft^Jz^ 0 
extra notches is to provide a temporary space for excess unattached hair extension in case an unusually large number fail to attach m a grven 
time period. Thus, their reuse can be spread out over several attachment cycles instead of jammg the attachment chambers on a single cycie. 

In order to make sure the unattached hair extensions participate in the above process, we should make sure they enter the notches ; of 
the hair extension transport-forward gate. As shown in FIG. 107, this can be achieved by having some structure like a portion of the ^channel wall 
or another hair handler overhanging, or underlying, the front and back sub-tines A and B, respectively, of said hair extension^sport-torward 
qate This is to make sure the unattached hair extensions only have access to the notches of the transport-forward gate, and they cannot get 
positioned in front or back of it Referring to FIG. 1 07, this overhanging, or underlying, structure C is shown in hatching. 

On a similar note, it is advisable to allow the puliback hook gate, or some other portion of the system, to completely overhang, or 
underlie, the pincher notches in their recessed positions to right in order to prevent entry of exiting hairs into said notches. If exiting hairs were 
allowed to reside in the recessed pincher notches while the puliback hook gate is moving backwards, they could cause a jam. 

Disposing of Unattached Hair Extensions ijl . , 

There are some situations and embodiments of this invention where it would be more desirable to dispose of, rattier man recycle, 
unattached hair extensions. This is especially true in embodiments which allow adhesive to progressively build up on unattached hair 
extensions. In such cases, so much adhesive might build up on a hair extension tip that it results in hair extensions getting jamed in the pincher 

notches, or elsewhere in the system. , . A „ , tk« sne* wav 

To facilitate disposal of such adhesive-build-up-tipped hair extensions, some part needs to pull them from the » system, rne best way 
for such a part do this is to hook them in their narrower areas above where adhesive is building up on their tips. As s^d^king part moves, me 
hair extensions will slide through it until the hooking means encounters the bead of thickened adhesive near each s tip. This will cause each 



such hair extension to be pulled from its holding clip and moved towards disposal in i the ! ^ nd " under ^ s ^- . . ^ ^ iAfi hft mnjimifBd 
The most suitable part to participate as a hooking means is the puliback hook. However, the puliback hook should be configured 




^undesirable for the puliback hook to have only a single narrow notch, one wider notch could be divided into a few narrow notches by Ptegna 
tines in the puliback hook's interior width parallel to its length and axis of movement. In summary, the narrowness of the puliback nook s intenor 
notch or notches prevent the hair extension tips from flexibly yielding overtop of it. . 

In order tor the puliback hook to feed the bend-under system with hair extensions, it must bnng said hair extensions incontettwrtn 
the bend-under belt system. Usually, this process is facilitated by the hair extensions being j attached itoj ^^J^^^^J^^^ 
extensions attached to themselves Into the bend-under system. However, when dealing with unattached hair extensions, the ^[e^ensrons 
must be fed directly into the bend-under system. One solution to facilitate this is to place the bend-under system not below atedwen hstack 
levels but within the attachment stack at about the same level as the attachment nozzles. Unfortunately, this is not a very attractive solution 
because it presents the problem of routing the supply lines that feed the nozzle stack around the bend-under 'belt system. 

A more attractive solution would be to configure the puliback hook system so that it pulls to a pant behind the engagementpotnt of the 
bend-under belt system, and then moves itself and the hairs within it back again over said engagement pointy 

unattached hair extensions to be pulled far enough from their clips that slack is generated in said hair extensions. T ^ ls ^ k ,^^ ™ r T ajr 
extensions to dangle vertically beneath the bottom of the attachment stack at which point they could be engaged by the bend-under belt system. 

However, this system would function most ideally if the puliback hooks were given a slightly different design. In said I design . the 
puliback hooks should be configured in a shape almost identical to the scalp hair transport-forward gates, where notches of s | J j^P^^ c Q k c n ^ K 
are open to the lefthand side, as those of the scaJp-hair-transport-forward gates and pincher are m the onginal embodiment Sad nott^es wm 
likelybe somewhat thinner than the notches of the pincher.Such a puliback hook might be given multi-axis movement so it i oo ^™vetowris 
the left over the notches of the pushout actuator in front of the exit channel, thereby, placing the exiting hairs in its notches. Next, rt w^dhaveto 
move straight back with the familiar path of movement for the puliback hook. Specifically, a path that is parallel to the exit channel .^towards 
its back. Third, after moving past the front of the bend-under system, it would have to backtrack a short distance, therer^coming m front . tf Jhe 
bend-under belt system. Finally, it might move off to the right so that it no longer overhangs the exit channel This final ™vement would cause it 
to completely get out of the way of the slackened hair extensions allowing them to fully drop into or in front ot me bend-under syste m ^course, 
before The cycle could repeat, this special puliback hook would have to move straight forward, preferably, while remaining completely to tne 
right side of the exit channel and not overhanging it at all. 

Use Sensors to Prevent Unpaired Hair Extensions . . . ^ fi t 

Of course, the best way to deal with hair extensions becoming unpaired with scalp hairs is not allow the situation to occunn tne nrst 
place. This can be achieved by using a system that senses when a scalp hair is present in a metering area, and doesnt allow hair extensions to 
enter an attachment chamber unpaired. 

****Means of Handling Deviant Adhesive Application 

Liquid adhesive is often used as a means of hair attachment In many embodiments, this liquid adhesive will not have time jo soldify 
before exiting the system. Certain efforts will be made to keep this liquid adhesive from getting on the parts in the attachment stack. Most ot 
these efforts occur in the attachment chamber and they include, but are not limited to. using a vacuum to suck awayany excess adhesrvejjsing 
a solvent wash to wash away any excess adhesive, and coating the hair-applied adhesive with a protective coating. The nature ot the protective 
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coating can be temporary such as a coating of liquid hot wax (or functional-equivalent) that is cooled and hardens before ever leaving the 
attachment chamber. In which case, the protected adhesive is given several minutes to cure, and then the protective coating is removed by 
dissolving it off. for example with hot oil. Alternatively, the protective coating might be permanent For example, small powder particles be 
sd raved over the adhesive (such as by introducing an air-blown suspension through a left wall output). These small particles would stick to tne 
adhesive but shield the adhesive from coming in contact with anything external to it While some of the most effective adhesive control 
measures occur in the attachment chamber and are of a similar nature to those just described, further measures could be taken to prevent any 
adhesive from rubbing off of the hairs as they exit the attachment system. The following are two such measures: 

1 In order to prevent stray adhesive from sticking to attachment stack channels, Teflon coat (or functional-equivalent) not just the 
faces of the "channels and hair handlers but also their vertical sides. This may include the vertical sides of ail of the lower channel walls. 

2 Take care to prevent stray adhesive from sticking to the bend-under belts. In addition to using Teflon belts (or functional- 
eauivalent) make sure the belt grabs hairs above the adhesive level by making sure the pully ribs hold the belt assembly sufficiently above the 
scale- like stilts Also or instead, continually run the belts through a lubricant/solvent solution. The application of this solution could occunnthe 
base unit or anywhere along the path of the belts, where a resevoir, or other solution application means, could be brought into contact with the 
belts. 



[[Multi-Chamber/Cycle Systems]] 

***Movina Hair Handler System Optimization*** 

*~ nix/ision of the Pushback and Transport-Forward Fuctipns B^nwc^ 
Previously a multiple-pushback gate system compnsed of multiple-pushback gates all on one part was presented. I will call this type 
of pushback gate a compound-multiple-pushback gate because several pushback gates are attached as one piece. Alternatively, the multiple 
pushback qate system can also have the multiple pushback gates configurated as separate objects, perhaps etched from separate sheets of 
metal These independent pushback gates would function in an identical manner to the compound variety previously shown. Specifically, those 
pushback qates closest to the attachment area would close first followed by the next closest. The gate closing would continue in this serial 
manner until all the the pushback gates had closed. This configuration of seperate independent pushback gates will generally take up less width 
than than the one-part compound-pushback gates. This is because independent pushback gates do not have to be staggered width-wise as they 
do on a compound pushback gate. . . 

Although possible it would not be as easy to move independent pushback gates forward as it is the compound variety. Thus, it is 
more difficult to use the independent pushback gates for the purpose of transporting the isolated hairs to the attachment area than it is to use a 
single compound pushback gate. Consequently, a dedicated transport-forward gate should be used, instead. Such a gate is very similar to a 
compound multiple pushback gate except that its notches can have blunt fronts and its gates need not be staggered. A drawing of such a 
dedicated transport forward gate A is shown in FIG. 119. Also, FIG. 108 shows a dedicated transport forward gate. The dedicated transport- 
forward qate can have this configuration because the hairs have already been isolated and cleared out of its way by the independent pushback 
oates The dedicated transport-forward gate's notchs and tines line up with those of all of the independent pushback gates. Once hairs are ^ ^ 
chambered between the independent pushback gates, the dedicated transport-forward gate first slides out over the width of the channel. Next, the 
independent pushback gates are retracted and the dedicated transport-forward gate moves forward carrying the isolated hairs in its notches. 

When it stops, its notches will be lined up with the adhesive application nozzles. 

When pushback gates are used in this manner, they can also be considered to have a holding function. Consequently, they can also 
be considered holding gates B, in FIG. 1 19. The area where they hold the hairs so that the transport-forward gate can engage them will be 
referred to as the holding area the holding is comprised of holding area notches C. 

"*" Multi-System Simplification 

Overlapping the Holding and Metering Areas is Not Necessary t . 

If something else, other than the pusback gates whose metering areas coincide with their holding areas, could isolate hairs and feed 
them one at a time to the holding area, the holding gates could be configurated as dedicated holding gates as opposed to holding gates which also 
act as pushback qates. Unlike pushback gates, dedicated holding gates could be placed to concide with the attachment area and its attachment 
chambers This would mean that no transport-forward gates would be needed because the hairs would already be correctly position in the 
attachment area. Although this simplifies the design, it is less desirable because hair attaching and filling the holding area cant occur 
simultaneously. Thus, such a design would slow the system down. Thus, it is stilt optimal to use transport-forward gates. 

Sloped Transport-Forward Gate Notches Prevent Hair-Slide Out . 

Referring to FIG. 108.1 , the transport-forward gates could have sloped notches so that the hairs they carry, with forward movement in 
the direction of arrow A, tend to get directed towards the backs of said notches. Consequently, the hairs being carried get hooked and stay tn the 
notches. This feature lessens the need for a slide out prevention gate. Pushback gates that serve the transport-forward function are memsetves a 
form of transport forward gate and could have sloped notches themselves. However, the slope of their notches is more likely to be limited to 
only the most interior regions so that the more lateral regions can act as pushback gates in the manner of the original embodiment 

Sloped Attachment Area Rear Wall Lessens Need for Pushout Actuator . , . . . 

In order to lessen the need for a pushout actuator or pullback hook, those areas of the hair extension pathway that lie in front of the hair 
extension channel could be sloped. Referring to FIG. 109, the lowest floor level could be sloped in the manner, as shown by encircled area A. 
Ukewise, higher levels could be sloped in a similar manner, as shown in FIG. 109.1 by encircled area B. However, the pincher is probably 
wider than a flat-fronted (attachment area) pushout actuator, anyway. Thus, channel width would not be further reduced by the elimination of the 
pushout actuator. Consequently, there is less need to slope the pathway in order to eliminate the pushout actuator. 

Entrance Gate Overlap of the Attachment Area ^ t 

Theortically it might possible for both the scalp side supply system and the hair extension supply system to share the same entrance 
qate This entrance gate might be continous over the entire attachment area. Alternatively, it might be split into two projections with an open 
space between them over the center of the attachment area. However, this sharing does limit options because it would require the scalp hairs 

and hair extensions to enter the attachment area at the exact same time. ^ . . . _ ^ t . ^ 

Ideally each entrance gate should overlap the attachment area no farther than the intenor edge of its closest bounding notch-tine of its 
closest transport-forward gate, when said transport-forward gate is positioned at rest in the attachment area. Entrances gates should not overlap 
any notches of the transport-forward gates because this would interfere with their function. The advantage of an entrance gate somewhat 
overlapping the attachment area is that it shortens the distance a hair has to travel from the metering area to it corresponding attachment 
chamber A short travel distance is desirable because hair extensions and scalp hairs that travel relatively short distances likely remain 
relatively more perpendicular to the scalp than those that must travel farther. Scalp hairs and hair extensions that remain more perpendicular to 
the scalp remain more parallel to each other and as such are easier to bring together for attachment. Note: By notch-tine, I mean one of the sub- 
tines that divide the transport-forward-gate notches and, as such, help compose the functional areas of the transport-forward gates which are 
positioned on the tips of the channel-level tines of hair-handler tine-assemblies. 

«**Mutti-Chamber Pincher Design*** 

— "Pincher Chamber Design x _^ AA1 _ A _ A 

The sides walls of the pincher, (or each pincher notch), were previously shown to slant forward at the top at a constant angle. 
However, the pincher-notch sides and the left-wall surfaces that they interface with are not limited to this exact configuration. As shown in FIG. 
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110.1. where the side cross-section of a pincher-notch wall is shown in darker shading on the right and its interfacing left-wall side cross- 
section is shown in lighter shading on the left, they might both be configured as vertical walls with notorwarc I slant Iri L^^^J 1 ® 't^ 1 
itself could be entirely flat however, more likely the central-attachment-chamber portions (usually where the nozzles are) of it wrt project 
forward relative to lateral recessed notched areas where the sides of the of each pincher notch can can im P"" Q e^ 
These recessed notches may be present regardless of the side<ross-sectional shapes of the pincher-nottf w^™£j^™<X^*^* 
with which they interface. These recessed areas not only help provide a better seal but also, likely contain much of me pincherjotch-wall-tc- 
laft-wall rubbing Drocess used to quide wayward hair tips into place in the attachment-chamber intenors, as illustrated in RQ. 18. 
leit wa» mD ^^^ e ^nche7-noteh and lefrwail side cross-sections are shown in FIG. 110.3 and 110. 4 wherei the Pjncher-notch waite slant 
forward but not at a constant angle and the left wall is straight but not continous, instead, having largely horizontal notches recessed into it Here, 
SerSS are composed of alternating areas^some that are angled forward others that are not RGSU 10 and 
possible combinations of pincher-notch-wall and left-wall side cross-sections. However, generally all of me atove-referenced P'^e^o^v 
waH^ and ^-waMside cross-sections can be interchanged with each other. That is various types of pinch-notch-walls with various tvpetfleft- 
waUs However, one should realize that potential pincher-tc-wall configurations are not limited to what is shown nor permutations i of ^Further, 
note that the idea that one of the, so-called, left-wall half always on the left or even on a wail is not true. For example, the so-called left-wall 
structures could be deployed as the funtional area on a second opposing pincher structure. ,H^ rte t 
All of the above-referenced drawings represent a side view of how the forward-most portion of the left wall and the forward-most 
portion of the pincher-notch walls interface with each other when brought together. FIGS. 1 10.5 and 1 10.6 show jpossible top plan ^yiews o Hhe 
P?n^ra^dleft wall cross-sections. As shown here, they are both the same width. However this would gene/a/^only be the case rf thetwo 
halves did not rub past each other, as shown in FIG. 18. Thus, in practice, one of the two halves will likely be narrower than the other. However^ 
this does not have to be the case. For example, the halves could be configured as cross-sections diposed at different levels, thus, allowing them 

to be ^^^ ^^^j^jg for mQ p inc her to have a funneling shape that further helps direct hairs to its center and back. The funneling shape 
mavtake cross-sectional configurations as shown in the top plan view in FIG. 1 10.6 of the pincher and left wall. However this funnelmg shape 
likely would not be extened down through the entire depth of the pincher. As shown before, the pincher notches may be hoHowed out in the 
middle so that the hairs are grasped at the bottom and top but arent touched by the pincher in the middle. Thus, the funneling pincher cross- 
sections need only be present at the bottom and top where the hairs are grasped. . . ^ 

We have mentioned before that the pincher notches are likely to be hollowed and wider in their middles to help enclose chambers 
formed when pressed up against an opposing object such as the left wall. Namely, the type of chambers formed are hair attachment chambers. I 
will now further elaborate on the features of these hair attachment chambers. t . . 

The narrowed bottom and top of each pincher notch (and/or left-wall or any opposing structure) not only grasps hairs but also forms a 
floor and ceiling for each hair attachment chamber. Said floor and ceiling may serve to help prevent ^i^^^^^^!^ irftH ni rt 
substances used in the attachment process from escaping from the chambers. To this end, the top and bottom areas may be manufactured out 
of, or coated with, flexible materials that form a seal when pressed up against the opposing left wall, or whatever opposes the P'ncher. The 
electro-magnetic radiation prevented from escaping includes, but is not limited to. Ultra-Violet light used to cure adhesives, or Infra-Red jght 
used to facilitate attachment in a CVD-based system. The substances being prevented from escaping include, but are not limited to, adhesrves 
or any other substance (including gases) used in the attachment process. v,™*** 

The interior of the pincher may contain a similar set of outputs as those described for the left waJI. This includes, but is not limited to- 
fluid and elec^magnetic Toutputs, such as optics for U.V. or I.R.. The major difference would be that the pinchers fiber optics or fluid lines that 
suddIv these outputs would bend down though a vertical dimension before ^ . . . . 

Additionally the inside surface of the pincher may have a non-stick surface so that it resists adhesive attachment Also, the mside 
surface of the pincher may have a reflective surface so that any electro-magnetic radiation directed at the hmr attachment point by ^'example 
fteJefl t wallotitoute. thatthen goes past said hair attachment point will then Be reflected back at the hair attachment point Use of areflectiye 
surface in this manner, will aJtw electro-magnetic radiation catalyzed attachment to occur from at directions around each hair attachment 
point The above non-stick and reflective surfaces may be achieved through use of coatings or shells or by manufactunng the entire pmcner 
interior out of materials that have these qualities. 

Sinale " n a ^ s °|^^ first embodiment, a hair or a limited number of hairs were isolated in metering areas formed be^een 
entrance gates and pushback gates. However, when dealing with hairs of variable diameter, it will be ess like y that the types of P^ack gates 
shown previously can reliably isolate only a single hair per metering area. Since reliably isolating a single hair P^ mete ^9^a^des.raWe 
fefir^entsneed to be made that will allow this* Single hair isolation will often often occur in the metering area between the ^^^^e 
gate and rearmost pushback gate. However, often some other means needs to be introduced to subdivide the group of hairs in tine metering area. 

There a two broad approaches to the isolation of one hair. Both apporaches share the forming of an isolation area,which at least 
partially isolates one or a very few hairs although maybe in a fleeting manner. This isolation area is further subdivided such that only one hair 
remains and/or is allowed to escape from it. 

The two ^P^^H^^ t0 teU wngrg cert ai n hairs' diameters start and stop. Use extremely small independently controlled gates to act on 

what the s®^^ 1 ® 1 ^ 8 ^^'^! JgS {J^ressively subdivide the isolation area pushing out but a single hair. Usually, this involves pushing 
largely backwards all but the front-most single hair. 

I will, first describe some soley mechanical hair isolation schemes that function without sensors. Generally, sensors could be 
introduced to enhances these mechanical schemes and make them run more predictably. However, they will likely do fine without sensors. 

**** Corwerqino-Potnt Wedging . . 

The first verisions of mechanical hair isolation schemes I will discuss fall into the category of what I call ^ nvera,n 9;^ 
Generally, a narrowing or triangular shaped isolation area connected to the hair channel will be used. Often, it will, at tea^n part, be formed by 
anentrance gate, usually, the one responsible for allowing isolated hairs out of the single hair isolation system. Referring to FIG 1 1 1 .notice how 
a triangular shape A is formed by a diagonally sloping entrance gate edge B imposed on the hair channel edge C. Hairs in me channel are 
encouraged topress up into this, generally triangular shaped, converging area formed in the hair channel. The first hair to reach the pant D. 
regardless of its width, will be in the most stable position in the isolation area. It will be much more difficult to get this front-most hair dm to -move, 
than it will any of the hairs behind it This is because the front-most hair is surrounded on two sides by the firm immovable edges VnaX\ make up 
the converging area. In contrast, all other hairs at most touch the immovable edges on only one side and on all other sides are surroundeo py 
other movable hairs. Once in this position D, any disturbance, such as vibrating the hair channel, exposing the hairs tn the isolation area to a 
disturbing force such as air currents or static electricity, or forcing a mechanical object to run through the isolation area, win preferer^y moye 
the trailing hairs, to a much greater extent than the front -most hair. This property can be used to seperate the tiling hairs from the rrom-rnost 
hair D However, to permanently seperate the trailing hairs from the front-most hair, an obstruction means should be brought between me 
traiiina hairs and front-most hair, after they are seperated. There are various types of obstructions means that can be used to do this. Many ot 
them simultaenously function as forms of pushback gate means. Below follow examples of several types of such isolation area obstruction 
means: 

Flexible Finger Type Iso lation-Area Obstruction Means 

As shown in FIG. 1 1 2 step one, one approach is to use flexible finger-like projections A as a supplementary pushback gatemeans. 
Supplementary because these finger-like projections can be considered pushback gates themselves. These flexible finger-like projections are 
moved towards the front tip C of the converging area largely along a line bisects the converging area intotwo ^^Pj^? ^jeir £;ward 
movement as in FIGS. 1 1 2.1 step two and 1 1 2.2 step three, they may even be vibrated so as to help push the unstable ran-tip hairs B (not at me 
apex of converging area) out of their way. As the unstable norvtip hairs B are displaced by the fingers, they will move backwards away from the 
front-most apex point As these hairs are forced backwards, the flexible finger-like projections might yield to them, as such, allowing their 
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backward movement. Because of their angle of movement, the finger-tike projections wilt tend to actually press the front-most hair D into the 
aoex, rather than dislodging it The end result will be that the finger-tike projections in contact with the front-most hair will have flexibly yielded to 
and conformed around mis front-most hair D. as shown in FIG. 1 12.3 step 4. Thus, this front-most hair D will have been isolated from the hairs 
behind it Within limits, this scheme works regardless of how wide the hairs are relative to each other. Finally, notice how the finger-like 
protections that can make it unobstructed by hairs, across the channel to its far side insert into notches E. These optional notches stabilize the 
fingers so that they can maintain their positron and not allow any hairs around them from either direction. 

Shapsd-Rnoer Isolation-Area Obstruction Means 

A refinement of the flexible fingeMike projection pushback gate means leads to another variant of the COTverging-potnt-wedging hair 
isolation system. This refinement is to use what I call tapered end spring fingers. Rather than having spnng fingers with blunt ends, as shown 
previously, the spring fingers could be configured to look and behave as shown in this series FIGS. 113 through 1 13.2, illustrating three 
sequential steps Although shown at a different angle, this series of three drawings should be considred as having spring fingers at the end of a 
hair handler tine and taking a path towards the apex of a convering isolation area, just as the spring fingers in FIGS. 1 12 through 11 2.3 were. The 
tapered shape of the assembly allows it to wedge its way into the isolation area using less force to displace the hairs in its path. This or any 
soring finger assembly constructed with small etched spring-like parts should usually be sandwiched between two or lying across one firmer 
supporting layer. Such supporting layers would have largely the same shape as the layer the fingers are formed into. However, the support 
layers should usually be continous surfaces with no fingers etched into them. Although FIG. 1 13 shows the spring fingers etched into a single 
laver alternatively, each finger could be formed from a seperate, independtly moving tine layer. Further, the yielding spring means could be 
placed anywhere between the tine-connectivity bridge and the tip of each finger, not necessarily as close to the hair-handler functional area as rt 
has been shown up until now. This is true of all embodiments that need to get a hair handler to stop when obstructed by a sufficiently immovable 
hair in its path. 

WAdoe-Shaped Isolation-Area Obstruction Means 

Similar to the above pointed spring fingers is another refinement of the converging-point-wedging type isolation means. In this 
refinement the pointed displacement wedges are configured as several independent parts. In these drawings, the wedge shown moving, in a 
aiven stea is drawn solid, and the currently still wedges are drawn as outlines. Referring to steps one and two in FIGS. 1 1 4 and 1 14.1 

^ i j ^ ^ ; that 

push the'morelateiaYn of the isolation area. Like the first least intrusive wedge, all following wedges stop when they 

come in contact with the highly stable hair in the apex. The following series of wedges become increaingly more obtrusive by making them 
wider with more obtuse edge angles, and by placing increasingly wider diameter arcs at their front-most points. These arcs start convex and 
increase in diameter with each step and then become concave while continuing to increase in diameter with each step. Concave arcs are used 
to squeeze away any very small hairs trapped to the sides of a much larger front-most hair. . 

Once the front-most hair is isolated, another channel obstruction gate likely taking the form a more conventional pushback gate might 
be moved between said front-most hair and trailing hairs. This will keep any trailing hairs behind the wedges from sneaking around said wedges 
when the entrance gate is opened. The use of another more conventional pushback gate behind the wedges is optional. Additionally, a 
conventional pushback gate could be used to help clear a path for the wedges, so they would not have to go through as many hairs before 
reaching the front apex of the isolation area. This could be done by using a pushback entrance gate configuration as shown in FIG. 1 1 1 -.Finally, 
realize that the wedges are capable of yielding when they press up against the front-most hair in the isolation area This yielding be achieved by 
mounting the wedges on individual tines that are flexibly attached to their connectivity bridges. 

»~* Saries of Sub-Hair-Diameter-Soaced Pushba ck Gates 

The second type of mechanical hair isolation scheme t will discuss falls into the category of what I call sub-hair-diameter-spaced 
pushback gates This type of system has a metering area with a front edge that need not narrow to a tip, although it might. If the metenng area 
does not narrow, then it should ideally be no wider than about twice the diameter of the smallest diameter hair that will go through rt. 

Sub-Hair-Diameter-INTERVAL Spaced P ushback Gate System 

Referring to FIG. 1 1 5, the first embodiment of this system uses a metering area that will allow even the largest diameter hairs to 
touch its front-most edge. This system uses a series of pushback gates spaced from each other at intervals of less than the diameter of the 
smallest hair Ideally, the pushback gates are spaced at intervals of less than the 50% of the diameter of the smallest hair. These individual 
pushback gates flexibly yield and stop when they come in contact with the front-most hair. However, if they cross the metering area at a point 
between hairs, they will not stop but continue across the metering area so as to dose it off. Thus, the front-most hair is isolated from any hairs 
that follow it by the pushback gates between it and them. The greatest limitation of this system is that it can only be used with a very limited 
ranqe of hair diameters. Hairs of too great of a diameter might not even fit into the metering area or if they do, might be pushed out the way they 
came in This is because the pushback gates are only likely to stop if they intersect with the rearmost 50% of a hair's diameter, so as to push the 
hair firmly into the entrance gate. If a hair is intersected by a pushback gate in the front-most 50% of its diameter, it usually will be pushed 
backwards thereby, obstructed from passing said pushback gate. Likewise, if the hairs have too small of a diameter, then more than one hair 
might get in front of the pushback gates. To solve these problems and to allow isolation of a wide variety of hair diameters, a second 
embodiment of the sub-hair-diameter spaced pushback gate system is described below. 

Siih-Hair-Diameter-ACCUR AOY Spaced Pushback Gate System . 

This second embodiment of the sub-hair-diameter spaced pushback gate system uses a metenng area composed of a senes ot 
attached compartments that become increasingly narrower, usually with increasing proximity to the attachment area. Referring to FIG. 116, this 
set of compartments A is usually formed by notches B in an entrance gate C that is imposed on an edge of a hair channel D. Each sub- 
compartment allows only hairs of an extremely specific diameter range in it For example, a hair of an extremely thin diameter will not stop 
moving forward through the compartments until it reaches the entrance to a sub-compartment too thin for it, or the back of the very thinnest sub- 
compartment In a similar manner, a relatively wide diameter hair will stop much sooner in one of the wider compartments. If there are any 
thinner diameter hairs trailing a wider diameter hair, they will be stuck behind it and this is fine. , 

Once we have hairs of a specified diameter range in the correct metering area sub-compartments, we can use a senes of special 
pushback gates positioned with sub-hair-diameter-accuracy to isolate the front-most hair in the metering area from all of those behind it Notice, 
I said positioned with sub-hair-diameter accuracy, not necessarily spaced at sub-hair-diameter intervals, as in the embodiment described 
immediately above. Because the graduated chambers hold hairs of different diameters apart from each other, there is no need to space the 
isolation gates at the small sub-hair-diameter intervals needed before to seperate two hairs of greatly differing diameter. 

The pushback isolation gates take on the configuration and manner of operation shown by FIG. 116. Steps 1-6 represent the various 
pushback gates moving over the channel and closing around hairs in the metering area. Notice, in the first two steps, the gates make it aHthe 
way across the channel unobstructed. When this happens, a notched area, like E in FIG. 1 16.2, remains over the channels. Although the front 
hair may be temporarily pushed backwards and out of the way, as in step 1 .5, it will move back into the front of its original compartment, as in 
step 2, after the involved pushback isolation gate makes it alt the way across the metering area. Of course, to make sure this happens, the sub- 
compartments should be sufficiently long so that the hairs are just pushed towards their backs but not completely out of said sub-ccrnpartments . 
However, in step 3, a hair at position F is encounted by a hook means on the side of a pushback isolation gate. Said hair obstructs said gate from 
making it ail the way across the channel. When this happens, the notched area E does not make it over the channel. Thus, the front-most area of 
the adjacent trailing sub-compartment L (behind leading hair's sub-compartment) remains covered by the pushback isolation gate. This keeps 
any other hairs in said trailing sub-compartment towards its back where they cant be protected from the subsequent pushback gate portion H as 
they would in the front of said sub-compartment Thus, in step 4, when the next pushback gate swipes over the back of said sub-compartment ft 
forces all hairs in it out. The final result is said sub-compartment is entirely empty of hairs. In other words, hairs in sub-compartment L have 
been push backwards and out of the path of the hook means G and into the path of the pushback gate portion of the the following pushback 
isolation gate actuated in step 5. Since all other isolation gates will be held up by their own hook means by the front-most hair at point F, no notch 
areas like E will be brought over the channels. This will cause all subsequent hairs in the compartments of the metering area to be forced 
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backwards from it in like manner. In step 6, a final more conventional pushback gate I which has no need for hook means like G or notch like E 
is moved 7«[*l < ^ na we Me tta, ^ gates are moved backwards in order to open the metering area. Noticethat all hairs, except 

one have &ln £rced t^th^ gate I remains over the channel closing the metering area °*™f -^"j^^l 

r^adatwIrommVmetering area starling with the second from last pushback gate J and proceeding in the Reverse order that they ' ongrnaJKr 
^ ^yj!z^lZ!l!TXj^f^^lt t^ r^j^ from last Dushback gate J has an optional stoped edge K on the right side of its notch that will 
«£v^b^ I. as shown in optional step7_ 

KC7ff»pSSKost hairii in the widest Jb-chamber. Notice the ^P^I^9 a ^^ 1 ^ 1 °P»°^ , ( ^ ve 

rt^ aJk^rt toacSpt said hair in widest sub-chamber. This concave area is optional depending on how the fi^^aokgate e 
s^ed"ela*Se S Tf«v^^ushback gates. In practice, all of the notched-push back gates may or may not have sloped or tapered right 
edaesbutone^ustsh^^ 

natec ra n hsva straioht edaes like F rather than semi-circles intersecting with hairs as a hook means. . rrtr C( loh 

gates can ^e s^^Mgesn^r ^ compoSQ<j of a se nes of attached compartments that become increasingly narrower. Such 

a mfttarinnT.ri^iation area neednl be composed of sub-compartments but could simply be a single area that becomes increasingly narrower, 
mSLI hSS area. Also, the narrowing metering area formed in this embedment, or any metering 

^a or fsoiaTon £ea STn^y embodiment neednl necessary be formed by imposing a gate structure on , a .hair channel waft. For 
eXKe Sng metering a>ea in this emobodiment could be formed entirely as an opened-ended slit cut into a hair handler such as an 
entrance gate. 

— ft ftY ftr? i MfttAhn? Area Avaiiahie choose the Best for a Given Person's Hair 

isolation su^syster^ S$d b^vaSable, each calibrated for a specific diameter of hair. For example, there could I be jsevera IP"""*^te 
^S^SXSSS^S!^ distance from its entrance gate. This would allow the metering area size to be adjusted to the ^^.ameters on a 
^Se^n^head mTlmpte entrance and pushback gate combination could be used as the single hair isolation system rathertha^e 
mu^h mo^^^^ described above. Of course, this would mean that the system operator would somehow have to ascertain 

the diameter of hairs on a given person's head. 

-"Thfl use of spoors anrf Rflxihiv Yie lding Hair Handlers for Hair Isolation . ^an 

In seveS of the is mention ma ? e of CQr ^} nar r ^ ere ,/? D £ , ES ^>ZZ 

M&^^v'Jri^^mteMy connected. Thus, each hair handler has a flexibility joint at some pant along its tine, between its fun^onal 
^^^^mg^M^bMga. Referring to FIG. 1 17. one example of such a flexibility joint ,nv^es.rterruptng the mat^ tine and 
StaHiSa SicmecmnectM^ irtnt A in te place. Such a silicone joint can be formed by starting with a metal pattern thathas temporary 
C^BSbv^meTaTXrathe jointte to be placed and and connect the distant end C of the tne to the connectvrty bridge D. These 
SSS^rv al?oon^t wlv coined but ateo surround the future joint area so as to hold liquid silicone in the joint as it soldifies. After me 
mSSSSSFSi «V excess si,icone ^ hould bs cul awav - The.flexibHity joint need not be o^cMmiy 
oS^Smaterial kireven a 1 spring-like pattern E formed into the metal to form the pint may be used, as in FIG. iy- 2 ,^ersMJhe 
ffiMrV^ position shown in the drawings, it can be placed anywhere between the functional area of each hair 

handler ^^J*^ ^mods inctude. but are not limited to. forming a flexibility joint by connecting twotaraontti ^ cked ^ 
lavers afexibMeldng^m^^ between them. Furtherstjll. the use of a joint might not be necessary rfthe enfirettne 

laid DointH * ^M^nSStStkSnSSa sensor's pafr>, one or more hair handlers will not be moved as they normaUy would. Th wd 
tartSS h^r3rK>tbe disturbed The separately controlled hair handlers used in hair isolation should close behind this tron^iTic^ har at the 
*^^^X^MiSaa^iMSSi»B front-most hair and trailing hairs. A sensor-controlled system has operational ^nteges over 
^Srv^e^a^s^m^r example, a sensor-controlled system does have to disturb the hair that stops itThts nwansrt "fed™?' 
Sn*!Sv ^rtekbusWnaSe front-most hair out of the metering area by bringing a hair handler in contact with the frort-rrK»t50%j £ said JWS 
SteTth^offi a sensor-controlled system to handle a wider range of hair diameters than an otherwise identical 

non^ensor^ewtr^ed syste^ advantages come at the cost of Increased complexity. A sensor-based system not only h^ton^itor 
several oointeac^ss ^ach^ering area but it must be able to control the movement of each hair handler m each f^^P^V^'t 
htfhlnd^can^rtte ^nedby a 9 connectivrty bridge and moved in unison. Rather, some type of rn.cro-mach.ne technology would be most 
beneificial to use to control each hair-handler functional area separately. 

"" M "' ti '°Vne"o^ included compound pushback gates which were also responsible for rtirg im^ atechrnent 

area the ha^thatmey fed Elated in meir notches. Next, I presented the idea that pushback function and transport-forward tunctor^ route I be 
a^Sto^ser^ratec^Furt^erstill the pushback function and holding function could be assjgned to two seperate .parts. In other word* 
to rSrw qae fcouS te oonBgumM as dedicated holding gates as opposed to holding gates wh.ch also actas P^fa* gates CM course, this 
rea^es^inde^ mechanism to feed these dedicated holding gates with isolated hairs The a ,"f^^cte fi °n 

rne^isn^ [desctoefl latove wuld be used for this purpose. A description of dedicated holding gates and dedicated transport-forward-gate 
function follows: 

The following description refers to FIG. 1 18. In dedicated holdingrtrareport-forward gate ^^^^^^^^^^ 

h^r^each isolated in ^tsownhotefinq notch in the holding area. Each time a hair is introduced into the holding area, the tor isolation > system 
rrtSc^SceJf we waTto^n?ffi two hairs into each holding notch and single hair isolation system is used, it must cycle tw.ee before for 
each holding notch tc ^efiBed must be filled, this process can be repeated for how ever ^V^iron^es 

there are NoJrThe h^no^ates Sngle) pushback gates, and any entrance or narrower gates all move from side to side. The flexible-fingers 
^Me^teS from the side at approximately a 45° angl* Thev^ 1 ^^ *™ SffiS"* 

considered any means capable of isotatjng a single hair from a group of hairs that may have different diameters. In FIG. 1 18. the tiextbie-tinger 
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like-projections configuration is the type variable diameter hair isolator illustrated. However, in practice, any hair isolation system can be 
substituted for it 

Referring to FIG. 1 1 9, once single hairs are isolated in their individual holding notches, they are ready to be transported into the 
attachment area by the dedicated-transport-forward gates A. These multiple-transport-forward gates transport scalp hairs and hair extensions 
into the attachment chambers in the exact manner as the multiple-pushback gates originally described. The difference between the origina] 
multiple-pushback gates and the dedicated-muttiple-transport-forward gates is that the dedicated-transport-forward gates donl have to isolate 
hairs because the hairs have already been isolated for them in holding area notches that line up with their notches. As such, the notch-separating 
sub-tines of the dedicated-multiple transport-forward gates don't have to have a tapered design capable of pushing hairs back and they donl 
have to have a staggered design where the front-most pushback gates cross the hair channel before those pushback gates farther away from the 
attachment area, instead, the notch-separating sub-tines of the dedicated-transport-forward gates can all be equal length and even have flat 
fronts. 



*"Electro-Maonetic Pathways for Sensors. Micro-Machines and other Electrical Components In the Attachment Stack. **. 

Previously, I have discussed the incorporation of electrical components into the attachment stack. These electrical components 
include various types of sensors and micro-machines. By micro-machines, I am referring to extremely small devices that move by mechanical 
forces generated by themselves. These micro-machines usually are supplied with electricity and sometimes with water or other fluid in order to 
generate steam that allows them to function as small steam engines. The electricity and water could be supplied through pathways formed into 
various layers of the attachment stack. The pathways on each of these layers could be supplied with electricity by contacts at the back of each 
layer. As shown previously these input contacts might be arranged in a stair-step pattern at the back or one of the sides of the attachment stack. 

Thus, micro-machines or any such functional equivalent which allows independent actuation of individual hair handler functional 
areas either freeing said functional areas from having to be placed on moving tine-assemblies or allowing said functional areas to move in a 
slightly different manner from the moving tine-assemblies which support them, should be considered as an actuation option. Alternatively, a 
hybrid between a tine-assembly with all like functional areas physically connected so that they move it unison and a micro-machine is a 
possiblity. In such a configuration, the tine-assemblies' macro-actuation means, such as solenoids, could simply be substituted for a mirco- 
machine means contained entirely in the handle unit and, perhaps, the attachment stack itself. 

— Micro-Wi re Manufacturing: 

The micro-wires that supply the sensors and micro-machines with electricity will have to be manufactured into individual layers tn 
such a manner that they are electrically insulated. The following procedures describe some examples of how such micro-wires can be formed: 

-Micro-wires within the layers can be generated by. . . t 

-Adhering a sheet of conductive material to a, perhaps clear, inorganic ceramic such as glass and using a laser, chemical etching, 
or other cutting means to selectively cut pathways in the conductor. The result is thin wire-like pathways supported, at least on one side, by an 
insulative inoranic material. ^ ^ _ ^ f . 

-Adhering the conductor to a thin flexible film and using a laser to cut channels both tn the film and conductor. One should make sure 
the film has adequate margins around the conductor that it can hold the cut central portions together. The film-conductor assembly can then be 
sandwiched between layers of the attachment stack. The layers of the attachment stack will provide firm support for this probably fragile 
assembly. The flexible film will probably provide electrical insulation around the conductors and may also act as an adhesive that adheres the 
assembly to the adjacent layers of attachment stack. In might act as an adhesive because it is coated with a sticky substance like those used 
with adhesive tape, or because it melts when exposed to heat while pressed between adjacent layers of the attachment stack. 

-Adhering the conductor to a substance (flexible or stiff, dear or opaque) that is more resistant to chemical etching than the 
conductor. Etch paths in the conductor using chemical photoetching. . 

-Forming directly by vapor deposition on or between non-conductive surfaces. Where said non-conductive surfaces may either oe 
flexible or stiff. 

Certain electrical circuits might be used to generate heat at a specific point. For example, adhesive outputs based on heated vapor 
bubbles need a small point of high electrical resistance that will heat up causing a vapor bubble. The areas that carry the electricity to the heating 
element, in order to remain relatively cool, should have relatively lower electrical resitance. This lower electrical resistance can be achieved by 
making these areas wider, thicker, or from a more conductive material than the heating area. This will likely require that the heating elements 
and less electrically-resistant portions of the electrical supply pathways to be manfactured as seperate layers that are joined together. To do 
this, after forming, the layers should be joined together by laminating them between the two non-conductive backings. Further, the two layers 
could be most securely joined by a means such as laser welding. 

If a clear ceramic is used as the laminating material, its thickness matters less and it needn't be melted by laser welding. However, 
many other laminate types might get melted themselves during the laser welding. If they are thick and clear enough, they might survive. 
Otherwise, a second layer of laminate should be laser welded on top of the first ones to ensure electrical or optical insulation is maintained. 

A vapor bubble system heated not by electrical resistance but, instead, by light or other electro-magnetic radiation is a possibility. 
The light could be earned by optical pathways via internal reflection. The light could be focused, most ideally on a light absorbant surface, at the 
point where heat is desired. t ^ 

Some of the sensors and other mechanisms that use light as energy will need to use optical pathways that carry light via internal 
reflection. There are several ways of forming such optical pathways including but not limit to: 

-Molding. 

-Vapor deposition. , 
-Chemical etching of an optically clear surface. Said optically clear surface most likely adhered to an acid resistant surface. 

""Hair Channel Sensors: , 

A sensor typically detects hairs when its path across a hair channel is interupted. The presence of detected hairs can be input into a 
computer for purposes such as hair counting and modifying the behavior of the hair manipulation system. For example, a sensor that detects 
hairs in the hair channels, in effect counting them, could be combined with a wheel type sensor that measures distance or speed of movement 
over the scalp. Together these two sensors could be used to judge the density of hair in an area of the head. With this density information, the 
system could adjust the number of hair extensions it attaches in any given area of scalp. Ideally, to achieve the most accurate counts, a single or 
very few hairs should be isolated in an area along the channel, such as a metering area. Thus, when a sensor detects the presence of hairs in 
this isolated area, the system can know that this means it has detected exactly one, or some other known number, of hairs. 

Hair channel sensors could also be used to measure the diameter of each human hair on the head. For example, by deploying 
sensors across each in a series of in-line connected hair channel compartments that become increasingly narrower, usually with increased 
proximity to the attachment area (as in FIG. 1 1 6), the system can know with in a certain range the diameter hairs present in these 
compartments. Since this configuration is based on the sub-hair-diameter-accuracy spaced single hair isolation system, it will most likely be 
used with it. Thus, a likely algorithm would be to detect the front-most compartment that has a hair in it, record this data as the hair-width 
measurement for the isolation cycle. Of course, sensors could also detect hair width in a manner analogous to the sub-hair-diameter-interval 
spaced system by spacing the channel sensors at sub-hair-diameters, however, this will likely be more difficult to implement. Some of the 
specifics involved with hair channel sensor implementation in general are discussed below. 

""Electric Current Sensors: 

In order to implement electric-current gap sensors, an electrical voltage could be run across a hair channel gap between two dipole 
ends of a gap-interrupted electrical circuit. Said dipole ends would not only be put on opposite sides of a hair channel but might also be put on 
opposite sides of a dielectric layer (one on top, one below). Said dielectric layer will help prevent the circuit from closing anywhere except the 
designated areas. The closest tips of said dipole ends will likely have very thin widths on the order of the width a human hair. Thus, in order for 
the voltage to arc, it must cross the hair channel at a specific point Hair should have a different (probably higher) dielectric value than air does. 
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Thus, when a hair is in the way. a different amount of electrical flow (probably less) will pass at a given voltage This ttoW&nte^to. 
detect the presence of a hair. Since the status of this volatage and electrical-flow characterrtcs can be monitored thousands of times per second, 

certain <*^f™£^*? Q ^d^te^Spole ends of the circuit should have the smallest dipole .moment available in the electric 
current To achieve this nearby conductors could be kept at a distance or insulated by a material with a high dieletnc value. For example both 
me tw suS sides of the hair channel could be covered with a dielectric coafng. Ukewise the > gap i could Mbe kept to 

ar^rTm^^ narrowing a portion of the hair channel or by putting one of the dipoles ends on a moving hair-handler fucntionai 

area that te ^^^^ n ^ m ^ ^mbetween electrical circuits in neighboring hair channels, the circuits in neighboring channels might be 
turned off while its closest neighbors are on. Alternatively, neighboring hair channels could use completely independent electncal circuits. 

«***Lioht and Electro-Magnetic Radiation ^ . . „ n 

— The hair sensors t can also be based on passing a beam of light, or other electro-magnetic radiation, across the channel. Of course, 
hairs would be detected when the beam is broken. This could be facilitated by independent fiber optic circuits which have gaps across tea* hair 
channel A similar Ipproach could be used with other types of electro-magnetic radiation such as radio waves. Of course, this would mean a 
transimission and receiving means would each have to be placed on opposite sides of each hair channel. 



*** Micro-Ma chine Concerns*** 

~ MSSS=!i ^^^Sare small electrically powered moving devices usually formed by etching, and often etched into a semi-cor^uctive 
material or silicon-based material such as those materials usually used to form computer ^crc-processoi^ Although mar^micrc-machines 
tat have ^teanWrtcaM are actually microscopic, such as a small steam engine actuator fabricated by Sandia ^°^^^ n ^t^ 
used for this invention typically wont be this small. They are, nevertheless, mtcro-machine-like and, as such, will be referred to asr^cro- 
r^ nesinSs discuslran. In this discussion, macro-machine is used to describe other types of mechanisms For example, h^rhandhng 
iS^SnSSmaS^tmi by macro-machine parts, like solenoids, and are themselves macro-machine part of macro-machine assemblies 
E£25^ parts for their movement. Substituting connectivity-bridge-attached hair handlers for independently 

moving micro-machine actuated hair handlers requires certain design modifications: 

-Micrc-machine-driven channel narrowers (or any micro-machine-driven part that overhangs the hair channels) might have the 
stresses against them reduced by placing a likely macro-machine powered and likely system wide channel narrower means, most likely based 
on a connectivity-bridge configuration, beneath them all such as to limit the area they overhang the hair channel unprotected. 

.^e micr<?machine layer, or layers, in the stack could be placed in a manner similar to the sensor layer. This is to say they would 
require insulated electrical pathways leading to them. Further, they would be totally self-contained within their layer(s) and could be placed 
above or below the scalo sensors at any level in the attachment stack. . , ^ 

-in addition to micro-machine linear actuators, the use of micrc-machine-driven circular members, such as gears, which advance, 
perhaps toothed, rods is a possiblity to use to advance hair-handler functional areas. 

— SCfiCifi Mr^^ type mechanisms can replace all the moving-connectivity-bridge type mechanisms previously 

described, here are some specific examples of micro-machine uses: 

Conceivably, the use of micro-machine-based hair counting would lessen the need for having individually controlled adhesive 
application nozzle attachment jets. That is if individually controlled (ideally by micro-machine) hair-handler functiona^eas do ™tm^«ur 
tensions into the attachment chambers in channels which have chosen not to apply adhesive because their corresponding scalp-hair-holding 
chambers areni sufficiently full. 

-The use of holdinq qates can be optimized by constructing them as micro-machine type actuators. By using holding gates, the 
number of sensors per tine channel needed to confirm presence of scalp hairs in all holding notches can be reduced to one pe ' *n«f*«J' 
(Sead of one per Kozzle or notch). This is because holding gates are filled one at a time, and thus, can be monitored by one sensor per tne- 
cfWel SngZ te M passes it Such a sensor wou&likely be placed somewhere between the hair isolation 

hokSna a^athest from the attachment area. Also, the nozzles could be controlled in channel subsets a few at a time. This is because the front 
m^esS . in some embodiments, more likely to be filled than the last ones because they fill up front to back. 

E » <SKSim area doesn't count a sufficient number of hairs passing through it. it can be known that a certain holding- 

area notah is empty without monitoring this holding area notch directly. Thus, the nozzle or set of nozzles in ttie att^^^** _ hair 
ccwresponding to this holding area notch could be kept from outputing adhesive and/or the corresponding holding notches which serve the hair 
exterior* ojuW be left u^^^r^e.^^ ^ individual n022le . snut ^ ff va i V es. Said valves might be Placed anywhere along 
the fluid-supply lines including the base unit but they could be made smaller if placed in the handle unit or attachment stack itself, where the 
adhesive (oromer 

than to close them off by completely stopping their flow. Micrc-machine acutators placed anywhere along a supply line might be used tor tnis 

PUrpOS6 ' -Micro-machines could combine several different types of hair handlers in the same level. . . 

-In a predominately micro-machine system, certain macro-machine hair handlers might remain Especially Jikely to remain is a 
macro-machine type pullback hook system configured as tines on a connectivity bridge, as originally descnbed above. This is because the 
pullback hook will usually move over a much greater distance than the other hair handlers. ^ Qr ^ ,.^ or<3 th«»rtiiai 

-The etching technology used to make micro-machines is relatively expensive on a size basis. Thus, the area where the actual 
micro-machine hair handlers reside should be minimized. This can best be done by surrounding, on any or all sides, the rnicro-machine layers 
of the attachment stack with supporting layers fabricated in a less expensive manner. For example the micro-machine system might be 
confined to a thin band-like module (like largely perpendicular to the hair channels) in only the hair-handler functional areas. Natually, this thin 
band would be bisected by the attachment areas. , . . . . 4 . ( . M . Krt 

in order to supply this thin band of micro-machine parts with inputs such as electncity and any needed fluids, it should somehow be 
fused in the attachment stack with less expesive supporting structures. These supporting structures will take on nearly the configuration 
as that described for the first-described embodiment of the attachment stack system, except for having a subset^rracronTiachines "motuM. 
In order to assure smooth attachment of the micro-machine module to the supporting portions of the attachment stack, adjacent layers orootn 
should be staggered or overlapped at the connetion joint(s) where laser welding or a similar form of atochment occurs In other words me 
vertical seamFetween the micro-machine stack and supporting portions of the attachment stack should not be straight line (when viewed from 
the side) rather alternating layers should be interwoven. To illustrate, if the length of a fluid channel wall segment is longer in the micro- 
machine module, it will be correspondingly shorter on the other side of the attachment joint in the support structure, or vice versa^so n mis 
scenario, the layers forming the floor and ceiling of said fluid supply channels would be longer in the support structure and J^sdwkJuw 
shorter in the micro-machine module. This leads to overlap which faciliates a hermetic seal much better man trying to attach two blunt-enaea 
stacks toqether. A similar situation exists with electrical supply pathways. Rather than putting the length of the pathway on the same level in both 
the support structure and module sections of the stack, a single pathway should be put on two adjacent and overlapping layers which can be 
fused together. Said fusing is likely done by a means of welding layers together such as laser welding. . . ... . Q 

-Before fusing the micro-machine module to the supporting structures of attachment stack, said micro-machine module ™ght have 
connectivity bridges of its own. Once attached to the supporting structures these connectivity bridges may or may not be destroyed. If destroyed, 
it will likely be done by laser cutting. 
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-The micro-machine module and support structures might both have holes through them that can be aJigned with pegs. This is to 
ensure P^^^jg^^^"^^ 11 ^^ ^ a rnBans of allowing hair-handier functional areas to yield relative certain hairs in their path, in an 
analogous manner to the functional area flexibility joints, described herein. This yielding can be accomplished simply because the micro- 
machine functional areas can be calibrated to have a maximum strength. Of course, since micro-machine functional areas usually move 
separately from homoigous functional areas in parallel hair channels, flexibility joints are unnecessary. 

: ^ CUat °Referri nqto^FIG 120 a top plan view of portions of a hair-handler assembly with its tines omitted, the use of control rods A placed in 

slots throuqh the cx^ectivity bridges of the hair-handling tines was mentioned previously. These slots and rods accurately control the distances 
and directions that hair handlers can slide. When a hair handler slides in only one direction, it is simple to understand how a rod in a slot 
controls its distance of travel. However, some hair handlers need to travel along two or more axes. For this toi occur, the acuators and their 
attached cables B which move the hair-handling tine assembly, often pull in two directions simultaneously. One of these directions will be the 
desired direction of hair handler movement. The other direction will be against a side of the slot that is parallel to said direction ofdesired 
movement This wav the side that the rod is held against controls hair-handling tine's exact path and distance of movement. In such a 
confiauration, it is helpful to use a rod that has at least one fiat smooth side that lies parallel to each direction of desired movement" the hair- 
handling tine has two axis motion, the rod will likely have a four-sided rectangular cross-sectional shape. However, if diagonal or three-axis 
motion is also used, the rod's cross-sectional shape should include flat diagonal/sloped edges. In other words, the rod's cross-sectional shape 
miqht be hexagonal or octagonal. Using these principals, slots with more than four sides can be constructed to guide very complex motion 
patterns, such as slot H in RG. I20.1,atopptan view of fjortions of a hair-handler asserTtorywim 

Previously the optional use of cable to hair handler interface sheets was mentioned. Referring to FIG. 1 20.2 a front plan view of a 
stack of hair-handler assemblies and their connections to actuator cables, these thin interface sheets C allow the use of relatively thick cables to 
convey the motion of the actuators, but mediate the attachment of these thick cables to the hair handlers. As such, only thin sheets come in 
contact with the hair handlers. The most ideal way to configure interface sheets is to wrap one end of a thin film C around the end of abulky 
cable B and attach the other end of the film in a usually in laminar manner to the surface of hair handler layer E. To faciliate a strong attachment, 

^ small holes could be made in the surface of the hair handler tine at this attachment point These holes would allow adhesive or plastic melted 

fr0m 1he '"ofcou ™^ymeansSa1 causes the cable to get flatter or thinner will work. For example, if the cable is plastic, its end could be 
^ pressed into a sheet shape. Furtherstill, althougtn interface sheets are preferred, because their usually increased width compensates for their 

Lm decreased thickness, any object narrower than the original cable could suffice. For example, an interface cable of smaller diameter man the 

r I original cable could be used. Such a cable could be configured either by attaching a smaller cable to the large one, or manipulating the larger 

^ cable's end to become narrower. Such a configuration is often preferable to using a relatively thin cable over the entire length between hair 

handler and actuator because the length of mechanical weakness is reduced to a very short span of cable. ^ ^ ^ 

— Regardless of the form of fie interface means, it is, in some direction, thinner than the actuator cables. This often means that tne 

hi stack of hair handler tines and their flattened interface means will be thinner than the stack of actuator cables. If this is the case, unless 

« something holds them together, the stacked hair handlers will not want to lie surface to surface, but rather, each hair handler will want to lie 

^ along the plane of its acuator cables. This is unacceptable so something must be used to push the hair handlers together. It may or may not be 

5 = I enough to rely on any higher stationary levels of the attachment stack to do this. If not we should configure a part to push either directly on the 

hair-handling-tine assemblies or, more ideally, on their interface means C. It is preferable to push onfy the interface means together because 
= whatever is pushed on will both rub and bend around the push together means F. Since the hair handling tines themselves mustremam flat, 

™ ideally onry the interface means should be expected to bend. As such, the push-together means F should be placed far enough from the hair- 

*=J handlinq-tine assembly that the two never come in contact Likewise, the actuator cables B should be placed far enough from i£e push-together 

_C means to allow for a sufficiently gentie slope of the interface means as they expand outwards towards their attachments D with their actuator 

21 cables B. The push together means F ideally should have a smooth and curved surface that facilitates the interface means bending easily around 

1 ' Ideally all misaligned actuator cables should all be either too far above or too far below their stack of hair handling tines. For 

J? example, if all misaligned actuator cable are too far above, as shown by bracket G, then only a push down means F is needed to push the hair 

O handler tine stack together. An additional push up means is not needed. ...^ 

~ Cable attachments for a hair handler with only one axis have been frequently shown. In such a configuration, there were only two 

hJ attachment points; one point pulls the hair handler in one direction, and an attachment point, usually on the opposite side of the hair-handler-tine 

assemblv pulls in the opposing direction. If two or more axes of motion need to be used, at least four attachment points will usually be used. In 
other words two sets of two opposing cables. Although these cables can be hooked to the hair handler assembly in a variety of ways, the most 
Dreferred manner is shown on the left-side of FIG. 120. Each of the cables (or interface means) I that control side to side movement are placed 
on opposite sides of the hair handler tine assembly. However, the cables (or interface means) J that control front to back movement are placed 
on the same side of the the hair handler assembly. Most ideally the front-to-back cables are attached to or very near one of the side-to-side 
cables This placement conserves on the attachment notches that must be made in the hair-handler-tine assembly. This is because one of the 
side-to-side cables shares a single set of clearance notches with both of the front-to-back cables. This type of configuration conserves space 
much more than if additional clearance notches were to be introduced. Furtherstill, this might allow the front-to-back interface means to snare 
the same push-together means with the side interface means. Of course, this might mean that the side-to-side interface means would be curve 
along two axes forming somewhat of a bowl-shape. If this is found undesirable, the front-to-back interface means could each be given their own 
pusri-together means. All three push-together means could be formed into a single C-shaped part, where the interior of the C-snape is onented 
towards the hair-handler assembly. 

**»Non-Attachment Uses of Att achment-Stack-Tvpe Technology*** 

The previous discussion about the hair attachment stack discussed its purpose of to isolating scalp hairs and attaching hair 
extensions to them. However, the attachment stack's ability to isolate one or a limited number of scalp hairs is a very useful functionrtselt Once 
isolated scalp hairs can be processed individually in a variety of ways. For example, once an individual scalp hair is between a pincher-like 
structure and a left-wail-like structure, it is, in effect, surrounded by an orifice or isolated processing chamber which it can be pulled through 
lenqthwise To pull a hair through such an orifice, optionally, trigger a pushout actuator that moves the hair's lower portion beneath the ormce to 
the riqht Next optionally, trigger a putlback hook which moves the hair's lower portion back the exit channel, and allows it to be engaged by a 
bend-under means, such as the bend-under belts. By doing this while the pincheMike structure is still closed around the scalp hair, the scalp 
hair is being pulled through an orifice from the hair's bottom to top. This orifice can do things to the hair that change said hair as it moves through 
said orifice. We will give attachment-stack type systems the broader name of processing stack in order to refer to its use both in hair extension 
attachment and other types of hair processing. Accordingly, we will name the attachment chambers and attachment areas and structures 
homologous to them in other embodiments more broadly as processing chambers and processing areas because it is in these chambers and 
areas where the hair-related beautification or transformation takes place. Note: The means used to pull hair lengthwise through an orifices 
should not be limited to the above actuation sequence or any individual means recited above. 

There are many types of processing a processing stack can peform besides attachment. These various other processes include, but 
are not limited to the following: 

1 . Applying fluids to the surface of relatively isolated hairs . 

2. Reshaping the cross-sections of individual hairs by removing material from each hair's surface or adding new structural material 
toit 

3. Implant and Remove Surgical Hair Implants. 

4. Automated Hair Cutting Processing Stack 

5. Dynamic Hair-Channel or Other Functional-Area Designs 
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1 . APPLYING COATINGS TO HAIR SURFACES 

If the processing done to the hair includes applying a fluid, or any material, to it, the fluid can be supplied through outputs in the left 
wall in a similar manner as that described for attachment adhesive. These outputs are likely to supply their fluid to the interior of an isolation 
chamber/orifice where it comes in contact with the hair that is likely, but not necessarily, being pulled lengthwise through said onfice • AHhougn 
mechanics of applying coatings to hair surfaces will be described in great deal in the Hair Shaft Sculpting section below, this section details the 
many possible purposes for doing so. There are various types of fluid or material with which we might want to bnng in contact or coat the hair. 
The following list includes some examples of types of fluid or material that we might want to bring in contact with each hair. 

□ A colorant such as a dye. pigment or bleach. The amount added might be controlled by optical color sensors capable of looking at 
a single hair in each isolation chamber. 

□ A structural material that allows the hair cross-section to be enlarged at certain areas. For example, thiol-dissolved keratin that 
can harden and form a solid augmenting coating on the outside of each hair fiber, in order to reshape each fiber. This can be achieved 
bv allowing its dissolved disulfide bonds to reform which they tend to to upon exposure to oxygen in the ar or exposure to a thiol- 
neutralizing chemical. Generally, whenever the word thiol is used in this document any disulfide-breaking chemical or means could 
be substituted for it 

□ A thiol or other disulfide-breaking chemciaJ whose purpose is to temporarily soften the the protein structure of each hair so each 
hair can be reshaped either with respect to its cross-sectional shape or longitudinal curvature, (or any other substance capable of 
being used to modify the longitudinal curvature of a hair) 

□ A protective coating to the surface of each hair. For example, a coating capable of holding in good substances, like water and 
lipids and keeping out bad things, like U.V., certain chemicals and minerals. 

□ A structural sealant capable of repairing damaged areas in a hair including adhering split ends together. Such a chemical is likely 
based on keratin-like chemicals. 

□ A plasticizer like material that softens and conditions the hair. 

□ A temporary coating like wax to protect a slower hardening permanent coating such as dissolved keratin, while it hardens on the 
surface of the hair. 

□□ Such a temporary protective coating could be used to hold dissolved keratin with excess thiol, or other protein-dissolving 
material together with the hair shaft being coated. This approach will allow the natural hair keratin and the dissolved hair keratin to 
both dissolve and slightly mix together, and thus, form and harden together under the protection of the temporary coating. 

□ A temporary coating like wax to protect a hair while it undergoes some form of processing 

□□ Such a temporary protective coating could also be used to hold in place any other substance applied to the surface of the hair 
while said substance slowly performs its function on the hair. Said substance may become permanent by any means not necessarily 
limited to hardening. Said applied substances included but are not limited to hair colorants, permanent wave and curt treatments, 
conditioners. 

QQ such a temporary protective coating could act as a temporary supportive template of each hair's softened protein structure 
while each is being reshaped with respect to its cross-sectional shape or longitudinal curvature. Such a temporary supportive coating 
could be imparted its own shape by a mechanical hair setting means such as curlers, a curling iron, a fiat iron, a cnmping iron, or 
between two rollers. 

□ A colorant based on opaque pigments or other largely opaque coloring means. Such a substance is likely to be the functional- 
equivalent of many printing inks. In other words, the binders necessary to adhere the opaque pigments likely make the colorant so 
sticky or viscous that it would be mechanically difficult, if not impossible, to apply it to a great many hairs at once. However, it would 
be possible to apply it to just one or a very few hairs in isolation. This is especially true if the coloring substance s viscosity could be 
temporarily decreased by heating. Ideally, such a substance could be applied to the hair as such a thin coating that it would not affect 
the structural qualities of said hair. The end result of applying such a largely opaque substance is that a hair's externally-perceived 
color can be changed without affecting its internal structure or internal pigments. Such pigments or colonng agents might be 
formluted (such as by selection of the approporiate binder) to give them certain other properties such as. . . 

□Q. where such a colorant coating is temporary because it can be removed from the hair such as by dissolving it off with 
chemicals (like organic solvents) or melting rt off with heat. Since the hair's internal structure hasnt been changed, removal of the 
outer coating of pigment would allow the user to go completely back to his natural hair color. However, if neither solvents, heat nor 
other removal chemicals are applied, then the structural coating and color ideally will remain permanently. (The same qualates 
could be given to colorants which arenl opaque also, thus, all discussion related to the opaque pigments applies to them as well.) 

□Q. . .where such a colorant coating allows for is water-permeable allowing moisture exchange, perhaps, because it is keratin- 
based keratin-Uke-chemical-based or based on another substance capable of forming structurally-sound moisture-penetrable 
coatings thereby, binding a coloring agent to the hair. Moisture penetrability is desirable so that normal styling of the hair may be 
undertaken. Normal hairstyting requires the hair structure to absorb water and soften and, then, dry out, thus, slightly hardening and 
retaining its shape. 

□Q. . .If the formluation is to be keratin based (or keratin-like-chemical-based), and temporary it will likely be formulated from at 
least three types of substances: 1 . the color pigment (or other coloring agent), 2. the keratin or keratin-like material, 3. an allied 
material(s) which allows the kerain-like material to be heat meltable or dissolvable by organic solvents . Said allied matenal and the 
keratin or keratin-like-material could be allied in various ways including: 1 .chemically as a copolymer, 2. by some form of chemical 
cross-linking, inducting the possibility of linking using disulfide bonds, 3. mechanically mixed together, perhaps as a plasticizer. The 
allied substance(s) that the keratin-like materials are allied with will determine not only how the coating can be removed, butalso 
how it will be made structurally sound on the surface of the hair. For example, the coating might be made structurally sound by 
hardening upon cooling, or by allowing chemically-dissolved disulfide bonds to reform, or by some other chemical mechanism or a 
combination of several of these things together. Theoretically, the coloring agent and afiied material might be the same. Also, me 
allied material might itself be a form of keratin or keratin-like material which has been made more suceptible to be dissolved by 
disutfife-bond-breaking chemicals. 

Note: A wax-like protective coating is mentioned. Generally, this refers to any coating that can be applied to the hair to protect it and 
then readily removed. It may also include substances which are liquid when hot but harden rapidly upon cooling. 
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back completely to its natural state. 



2m HAI ^ff S m^tened tow^ringing fluids in contact with a hair fiber's surface can improve it. We also sad that one wayahair can 
hfl imnrn ^iJZ ^SSa a i hair fiber's cross-sectional shape. However, bringing a hair in contact with a fluid is not the onry way it can be 

□r^uleitesu^^ This is desirable because the texture of a person's ha.r is based largely on its cross-sertonal shape and 

di^feter* ™S1s to sav vatetion Coverall hair appearance from one person to the next has less to do with variation in the chemical 

LIS tfiS -^an rthas to do with variationin the shape and diameter of each individual hair's cross-section. Thus, the user of the 
SSSmlSE E Mr S-ilctonaSe and diamTter based on her desired hair texture. In which case, each individual hair's cross- 

***** S ^ e ^^ s^es, and curly hairs have more oblong shape* Hairs 

with very thin dSefs wKk tc^ weak and wispy, while hairs witti very thick diameters will look overly stiff. Ha.rs might be carved or 
reformed by a variety of devices. The description of one such device follows. 

CARVING^Ef^^RMED^Y ™IRCE^ js t0 surround each hair with two halves of a razor-sharp knife assemb* and 

^on m««t iSShTSi^ £fe ISr liS^s^rouflh this assembly. The halves will usually be semi-circles because they will usually be expected 
£ The knives are best visualized as having an open-topped conical shape, simrtar to tha 

S fvSo rinTof this volcanic shape, should be a razor sharp cutting edge A. The diameter and shape of 

tto^^^^h^ii^tBS^ the same as that desired for the hairs pulled through it, such as hair §. However sometmes it should 
hitf«iinhi£ 9 ^^ that desired for the hairs pulled through because these hairs are to achieve their final diameter by 

sX^uffi * permanent structural coating to their surface such as thioi-d.ssoJved Insuch 

wflfbe thil strucftjral coating that determines their final cross-sectional shape and diameter For this reason, the ^^JP 
SSSfct ™t oniv free to^rve me hair down to a smaller diameter, but also it may carve the hair with an unnatural cross-sectional shape, such 
^f^^s^O^^T^^r^ because a structural coating will subsequently be added to the surface of the hair to achieve .to 
f££ ^^SSoraSSh^e^^emter Regardless of the exact cross-sectional shape carved, these razor-nmmed carving orifices work by 
SS^SWwffi ^^SSSSi^^rB said surface is too wide, but shave litte enough that they leave the tan [f^^JSS^ 

Finally, notice the ridged edges t ~* 
to preserve blade life by making the blade t „ _ 
to have a diamond, or a similar very thin but very hard, coating deposited c 
applied using a form of vapor deposition. 



K^Tn w^o h mA^As "First" the razor-rimmed edges of the carving orifices are placed in a plane largely perpendicular to me sunai* y. «= 
JSSS ^bB^SS^m^%^ way because they are being held under tension, most likely by the tensonmg hair 
s^ghteWe^™ scales involved, the hairs behave as rigid cylinders with reference to the onfices. 

THOSE RESHAPING ORI FtCES USED FOR COATING ARE USUALLY COMPOSED OF TWO HALVES, ALSO 
THOSE R »"^^^\^tm>SSm for application of coatings to the surface of hairs is to add material to the hair surfaces so as to 
chanae aSSS^ are several ways this can be done, including spraying materials from noz^as onto 

wS^^^S^^bSSe^em, in fie hair-cross-sectional-reshaping process, materials are generally applied to hairs before or ^dunng 
£e rbei^ application orifices. These orifices are used to control the cross-sectional s^pe and dimeter of 

rJrSSHZ^^^^ Uke tf» carving orifices described above, these coating onfices represent a type of cross-sectional 

SSSSffiKtoe^^ haJves eacn P air of wnicn closes around a Sin9le h f r - P 1639 0rTfiCS f W h>H „ * 

usuajS be MwiSHS^ the caTving orifices. Thus, hairs will be pulled lengthwise through a senes of onfices some of wh.ch cut 

awaycnaten^t^tadd^ 




Ze^»STRr*reSaK) FIG. 1 30. the constricted-top-and-bottom coating orifice variant has both aconstncted top A andl bottom B. 
T^d^^^^fZ^ghyAscositf coating around the hair shaft C in the central region D. but prevents coating escape from both 

^ Since hair F, as shown in FIG. 131,wiD be pul^ "^SF&SSEL ZES 



minht include several cdatina orifices each appying a ditterent coating, i ne razor-nmmea carving onnce « » ^kk-ou n-,»i D » 
coatoo-aDDlfcatlo^ ^rrfices Sand C.. /Utoughthe razor-rimmed carving orifices could be vertical attached <n-l.ne wim ttie coating appHcaton 
Sffi bSb^meVn thev Immon Tw^ely placed on their own independent tine assemblies so that they can be controited I independentty of the 
eZtinl ^So^oSf oTcourse in this drawing, all orifices are shown floating in space because the vertical attachments have been 
SSSEa' ^Settee the forifices^qrt be spaced so closely that a hair is not exposed to the external atmosphere as it passes from one onfice to 
m^nlxt Ajfemativeirthe o^c« wffl tovTenSugh^space between them that a hair will be exposed to the atmosphare as "P^fS from one 
orifice to the .next ^ften we^wiBwant to include a space between orifices so that vacuum intakes, likely positioned on the teftwaU. can carry 
av^ a^v ex^e^ed <x»ting^uid and tor shavings. If we would like to expose the hairs to the benefits of a vacuum 9 
SmcMvto the^emaJam^ohere we can place vacuum orifices in the vertical stack without space above or below them. Vacuum onfices 
M £ES sSe e^'coltinToSs. but instead of being supplied a coating fluid by the left wall, they plug into a vacuum .rrtake, 

most likely onto* toft walK^ processing systems, like the attachment system previously illustrated we want to bring several hairs 

into each ora^aa^at cxSe so several hairs can be processed at the same time in a single channel, and thus, the system wiM process 
™i4lSrs^^n^nowt^me. Therefore, each system should have several processing chambers, (in-line onfice i sets), m the 
Sroc^sshS mfSSS^Hmn* Pteferring to RG. 132, we see what we will call a rnulitple-ortfice pincher assembly. It has two, or more. 
S«£m ^n^(*ov^a7genenc "orifices) per channel processing area holding two hairs C and D. By generic onfices we mean any type of 
orificl indSdina but ntt tinned to ran/ing orifices, coating orifices, vacuum orifices, and the yetto be discussed hair centenng guides. Although 
Snll^^ffices are stxZ? here ^practice, there are Ifcely five or more orifice sets per channel. Also, notice the interlocking convex 
pKo^^d F a^c^nclve rotehes G and H placed It the margins of the multiple^rrfice assembly. These interlocking structures help 
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guarantee alignment between the orifices halves. If these orifices were coating orifices, they could plug into the left wall using projections land J. 
Naturally, I and J could be consolidated into one single projection which branches out within the assembly to supply me mulbple onfices. tiierein. 

Although the multiple-orifice assembly in FIG. 1 32 merely has two copies of one type of onfice, referring to FIG. 1 33, we see three 
multiple-orifice assemiies A,B, and C vertically attached in-fine by vertical-attachment beams DandE. Notice how each muttiple^rifice 
assembly is composed of a right and a left half. All the right halves are supported by beam E andalltheleft by beam D. ^eseverdcaj- 
atechment beams, themselves, will most likely each be connected to the end of a tine as shown by A and B in FIG. 1 34. Although shown as 
generic orifices, in FIGS. 132-134, these stacked orifices will most likely be of different types which perform different functions, such as carving 
and coating. 

ORIFICE HALVES ARE CLOSED TOGETHER BY PLACING EACH HALF ON A PINCHER MECHANISM 

This discussion has largely assumed that the hair-reshaping orifices will be composed of, at least, two moving halves, or parts. To 
be more specific, one half will be disposed on, or near, the left wall, andthe other on a structure homologous to the hair extension attach^nt 
embodiment's pincher mechansim, as shown in FIG. 10. Although movement might be limited to only one half of each par, ideally, rt is rnore 
desirable to think of each in the pair of orifices halves as being on two separate moving pinchers. One would move from the right in a largely 
similar manner to the pincher previously described in hair extension attachment system. The other pincher would move from the eft. Inotfier 
words the left pincher would be positioned between the left wall and the right pincher, such that it would come between the left wall and the more 
familiarly positioned right pincher. This dual-pincher design is desirable because both pinchers can be moved away from £eirenarded hairs 
simultaneously. This is advantageous because it allows processing of both sides of the hair to be stopped simultaneously. Furthermore, rt could 
allow one type of processing to stop while other types of in-line processing continue to occur. For example, the hair cross-section could be 
carved by one pair of carving orifice pinchers below which another pair of coating application onfice pinchers would be ^on^ato^BMm 
stmcturaf keratinto the surface of the hair. In such a configuration, the carving pair of pinchers could be independently released Rowing only i £e 
structural material adding orifices to continue. This manuever is likely to be used when the hairs have been run through the system before, and 
ontv the areas near their roots need to be processed. This system could carve the areas only near the roots and apply material to only those 
carved areas and a little higher. In this scenario, if material application had to cease at the same moment as carving, a short segment of carved 
area would never be pulled through a coating-application orifice nor have structural material applied to it 

Since it is desirable to limit complexity wherever possible, we must question each pincher half's need to move. If a dual-pincher 
svstem is used for the application of any fluid, such as a structural coating, the leftmost pincher halves most likely will have a channel through 
each that interfaces with fluid outputs on the left wall. The desired fluid will flow from the left wall through this channel into the center of the 
isolation chamber where it wilt come in contact with a hair. As such, expecting the left pincher halves of the Jud application onfices to move 
once each processing cycle would be adding needless complexity to the system because it disturbs the 'junction with the left wall. On the other 
hand, if we were to simply build the left-orifice halves into the left walls as non-moving, the system could only give the hairs one cro^-sectonal 
shape and diameter In order to enable a selection of various cross-sectional shapes and sizes while still reducing complexity, the left pincher 
should be allowed to move but only between client sessions when the cross-sectional shape and size setting needs to be changed. 

To allow the system to produce several different sizes or shapes of hair cross-sections, several different types of cross-sectional- 
reshaoina assemblies could be placed separately on different connectivity-bridge tine assemblies. As shown by the perspective view of a single 
hair channel in FIG. 134. there is one set of vertically in-line orifices for each type of hair cross-section, and each said setis composed of two 
moving halves, such as the left half A and right half 6. Each of these halves is attached to its own tine assemWy. These different types ofcross- 
sectiorTal-reshaping assemblies could be nested, as pairs, in the storage area bracketed by C which is out of the way of ttje Path £harflow 
trough the channels. In other words, exiting hairs flow to the left of this storage area. In said storage area the e mree different cros^sectional- 
reshaping assembly sets, each one capable of producing a different hair cross-section. For visually, clanty only the front-most set is fuHy - 
aiustrated, the two sets behind it are only shown as footprints E and F. Said illustrated footpnnte correspond to onfice assembly sets composed 
of two halves, 



require independent attachments to six separate connectivity-bndqe tines, aitnougn oniy two are aciuawy iiiusuawa d^^™ ^ 

When called out of storage for use. the left and right orffice-set halves, although on seperate tines, likely travel together. Referring to 
the top plan view of same hair channel in FIG. 135. we see each orifice set travels along the path illustrated by arrows A, B and C. As such the 
left half may interface with the left wail at point D which supplies the various coating and cooling fluids in addition to vacuum intake ajr cunente^ 
At this point the left half E will usually remain stationary and plugged into the left wall during hair processing, and will remain so untri Passing 
of an entire human head of hair is completed, and a new head needs a dmerenthair^ross-sectional-reshapingHonfice set :to be >^"°™™\> 
the right half F of the assembly moves once to pinch hairs and once to release them each processing cycle. In doing so its lateral mo vement is 
very much like that previously described for the attachment system pincher as illustrated by FIG. 10. The halves of each set maye^njh^ve 
forwardly slanted tops, like those described for the pincher in the hair extension attachment embodiment for the purpose of guiding wayward hair 

tiDs into place, as illustrated by the three steps in FIG. 18. . . 

-Referring to FIG. 134, notice how nesting is possible in the right rear storage area C of the hair channel. This nesting area is 
available because, unlike the hair extension attachment system, there is no opposing flow of hair extensions from the back. The nesting pattern 
of the orifice-pincher-connectivity-bridge-ttne assemblies is shown from a plan right side view by FIG. 1 36. Here, rt is assumed that four in-line 
reshaping orifice halves A.B.C. and D are attached vertically together. Thus, in FIG. 136, the razor-nmmed carving onfices would move 
together with the coating application orifices. In FIG. 137, it is assumed that all in-line coating orifice halves are attached vertically toosjuroia 
independent tine assemblies A,B or C, but each razor-rimmed carving orifice half is pteced on its own tine assembly D E, or F^v^.ch case, 
the carving orifices are able to move independently of the coating application onfices. For reference, the connectivrty-bndge portion of the tine 

assemblies is bracket by G in FIG. 137 and by G in FIG. 136. . _^ A nrM 

As enclosed by perimeter G in FIG. 1 35. the isolation and sorting mechanisms for the scalp hairs are likely present in the same area 
as in the hair extension attachment stack and function virtually identically as described tor the attachment system. For example, transport- 
forward gates will likely be used to carry scalp hairs into alignment with each orifice chamber (or pressing chamber) of the crc>ss-s^ttona} 
reshaping system in the exact same manner transport-forward gates were used to do the same for the hair extension attachment erribo^menrs 
pincher notches (or attachment chambers), as illustrated in FIG. 48. Also, in the same manner as the attachment stack, when hairs reach the 
end of a hair channel, they will be forced under the connectivity bridges by a bend-under means such as the bend-under belt assembly. 

Of course if only one cross-sectional shape and size choice were desired, the left onfice halves could be permanently built into the 
left wall, and the right halves could be configured as a single pincher, very similar to the one used to form attachment chambers in the 
attachment system. Such a pincher would only need to be given a simple side-to-side movement pattern and could be stored to the far nght and 
in direct line with the left wall half, like the attachment system's pincher is. It wouldn't need to be nested to the rear. Such a system might even 
be able to stop carving before coating. This could be achieved in at least two ways. The most reliable way would be to configure the carving 
orifice pincher with both left and right moving halves, both independent of the left wall. In a less reliable vanant, the left carving half would be 
stationary and built into the left wall. This configuration would depend the moving right orifices half s release of pressure, in order to cease 
carving. 

HAIR CE ^if des^We to make sure that hairs are centered in their processing orifices. This especially true of coating application orifices, 
which are wider than the hairs going through them, and optimally, we do not want the hair fibers to rub up against the cceting-appbcation-ontice 
sides because this would mean the coating would be applied unsymmetrically around each hair. To center hairs, hair-centenng guides could be 
used 'The hair-centering guides, as illustrated from top plan view by A and B in FIG. 1 38, should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section with increased lateral distance from their leading ends. These 
Kinneling pinchers could be disposed on opposing tines. Each tine should be capable of flexibly yielding, such as with flexibility joints placed tn 
tines like those described for use with the single hair isolation system in the hair extension attachment embodiment, and illustrated in RG. 1 17. 

Referring to the top plan view in FIG. 138. funneling centering guides A and B will meet on opposing sides of the hair C that needs to 
be centered. They will flexibly yield to accomodate said hair's diameter. Since they both yield the same distance under the same amount ot 
force they will place the hair's center at the exact center point between them. This center point should be calibrated to coincide with the very 
center of the processing orifice D. In FIG. 1 39, this centering mechanism is shown from a perspective view converging on a hair in order to 
center it in a processing orifice. 
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In order to increase the centering accuracy of such guides, their maximum displacement distance, caused by contact with a hair, 
should be limited to a very short distance not much greater than a few hair-diameters wide. This is to say, although the flexibility^ joints i involved 
most likely will be capable of moving a much greater distance than a few hair-diameters, me maximum distance they srrauld actually be 
Stowed to move ^accomodate variations in hair size should only be a small fraction of this. This will mean that the spnng-force change in 
reS^to^ surface, will be very small. This can be best done by making both the guides come in contact 

JSSWrtthS^ which they serve in such away that they get hooked orttpperf by said o^^^^c^ Said 

stoDOina Doints position relative to the center of each orifice will be very accurately controlled, and with reference to the centenng-guide 
SK&KmK^ FIG. 138. and should be less than a few hair-diameters from the center of said orifice. This will simultaneously 

accurately posititon the starting position of each guide and limit its potential displacement in response to hair-diameter variation. 
acouraw y pSemna to a bottom perspective view of orifice A and its centering-guide halves B and C in FIG. 140, notice how the bottom of 
centerina-auide hatf C has a protection Don its underside that comes it contact with the surface of orifice A, thereby, preventing farther 
adva^rnent of centering-guide half C. The same relationship exists between centering-guide half B and the projection E on its underside The 
^e^ng gi^deh^s git hooked at points where their apexes, or convergence-points, have advanced at most a few hajr^ameterspa^ where 
me outer surface of where a centered hair should be. You should note that although the guide might move a relatively great distance before it 
cSitecte a pTrtol an orifice, once its in position to center a hair, it will have an extremely smaJldisp^ment distance. Since ^.n practice multiple- 
orifice assemblies will be used, the hooking point and hooking projections used might look slightly different than shown in FIG. 1 40. 

However even in multiple-orifice-per-channel configurations, the centering guides should have some degree of independent 
movement from other centering guides even those in the same channel. This is necessary because slightly* different size hairs might be in a 
s^oteDracessina area at once which will require the various centering guides involved to resilentiy yield different amounts. This movement 
^^S^^tbB%S^Z by various methods including subdividing the line all the way back to t^ h ^^^^^^ 
with a single centering guide half disposed on its end. Likewise, independent spnng-resdence means could be placedat the tips of eachtine 
between me long "potion of me tine andthe functional area portion which constitutes a centering-guide half. Placing dependent micro-machine- 

based centemg movement variability or resilence through tine flexibility joints, men mey will likely 

be Dlaced on independent tine assemblies not attached to me vertically in-line cross-sectionai-reshaping-assembly orifices, but rather, nested 
amonojmem usinqa scheme similar to mat illustrated in FIG. 137. However, H mey are based on micro-machines actuators or any other 
SSten^ tine tips, men mey could either be attached vertically in-line as part of each cross-sectionaJ-resr^mqassmbly or 

Disposed on independent tine assemblies. In either case, micro-machine type actuators could be entirely contained at the distal tip of the ^ tines 
nSdtothe hairs meyYe responsible for centering. Wherever centering guides are placed on seperate tine assemblies from the vertically tn-hne 
offices which thev serve thev will likely have their own dropped-down nesting pattern as illustrated by FIG. 1 37 and previously described with 
reference to imparting independent movement to carving orifices. Although less likely, centering guides might be placed on me stationary walls 

of me hair ^J™^ q f tol^Tcen t^ncTguides will function best when one pair D is placed above me processing orifices and another pair E 
below. However, centering guides placed above carving orifices might sometimes be redundant because me carving orifices function as 
centerinq quides themselves when carving hairs with diameters greater than their own. 

centering 9 Hair centerinq guides will likely contact me hair fibers with a low-friction surface, such as a Teflon coating, and will likely have 
rounded, beveled or even townward funneling smooth edges. In fact, said centering guides may even be configured as some type of opposing 

roller means^ ^ CGnte ring guides are in contact with hairs mat have coatings on their surfaces, small shavings of said coating might rub off 
and build ud on me quides. To prevent cumulative buildup, in addition to exposing me guides to vacuum currents and squirted cleaning (fluids 
from the left wall the auides miaht be temporarily retracted from me hair surfaces and moved over a parallel surface which serves to scrape 
^ cle£ M a>en pair of guides would temporarily stop centering whenthe/re moved ^ut £ har - 

To remedv mis centering-guide pairs could be deployed in vertical stacks of at least two pairs at each region along me hair that needs to be 
cantSE^^ another stacked pair would take over. Since centering guides will likely be placed bom above and below 

me in-line orocessinq orifices, mere may be two such stacks used. . 

Similar option of keeping the centering guides clean is to limit their contact with me hairs. For example, me lower centering guides 
might only contact a hair for a fraction of a second at me start of lengthwise pull-througri i and. men, retract before ^ e ^^^ r ±lf^ h ha,r 
reach mem. At mis point, me presence of other mechanisms such as rollers placed under me processing stack could help me hair remain 
centered. 

FURTHER TINE ASSEMBLY SIMPLIFICATION BY CONSOLDIATION . 

Referring to RG 141 a top perspective view of two consolidated tine assemblies, toe cross-sectional reshaping system can be 
further simplified bv consoidiatino all orifices on me same side, but with different cross-sectional shapes or diameters, onto a sing e 
coTneS example, all left orifice halves have been placed on tin^assembly A and aJI left halves on tine assembly 

B Based on me cross-sectional shape and diameter desired, me approponate set of vertically in-line reshaping onfices could be moved into 
alignment with me left wall fluid outputs. This consolidated configuration simplifes movement and reduces me numberof 
involved at me expense of requiring several different in-line orifices assemblies to move at once. Each processing cycle, me entire nght-side 

tine assembly B and me several vertically in-line orifice sets on it would have to move together. . 

Furtherstill using micro-machines, all orifices and hair centering guides could be placed on just two consolidated connectivity-bndge 
assemblies, one for the left half me other me right Micro-machines will not only allow me independent flexibily yietdtngi nature 'needed for the 
centerinq quides but also, me independent movement needed to move me carving orifices away from me hair before me coating orifices, as 
mentioned before with reference to the attachment system, me use of micro-machines reduces toe complexity of tine-assembly movement, 
™rr«to^ movement entirely by localizing part movement to only me functional area of a hair handler that : is drectiy 

5v contact with a ha?. Thus, referring to RG. 141 , me consolidated tine assemblies A and B would only have to move into alignment with me left 
wall once per user session. During me many processing cycles in a session, mey could remain stationary using only me localized movement, 
provided by me micio-rnachines, to pinch and release me orifice halves. t a . n . a . 

H to further reduce tine-assembly movement in me consolidated-tine configuration, multiple vertically m-lme fluid supply outputs and 

vacuum intake clusters could be placed longitudinally along me length of me left wall. In other words, me system wouldhave the familiar set of 
^BKs duplicated at several points spaced longitudinally down an extended length left wall. In such a configurator! me 
tine-assembly movement could be limited strictly to side-to-side movement because all vertically in-hne orifice sets would always be laterally 
in-line with the left wall regions which mey can plug into simply by being moved sideways. Hairs would be brought to a d^erent lo^ngi^dinaJ 
position along me hair channel depending on me orifice set currently in use. Since mere would be unused onfice sets, such a system would I teoe 
the problem of either wasting processing fluids or having to turn off me left wall fluid output stacks not in use. What has been said about placing 
micro-machines on a consofidated-tine assembly can be extended to placing mem on a hair channel wall. 

EXAMPLE RESHAPING SEQUENCE 

A likely processing sequence for changing me cross-sectional shape and diameter of a hair is as follows. Note mat me frame of 
reference of me following steps is a point on hair as it is pulled lengthwise through me following series of onfices from highest to 
lowest. All or several of these steps maybe performed on different points of single hair simultaneously. 

1 - Highest level: A hair goes through encircling razor-ring orifice type pincher. 

2 Next highest level: A hair has structural keratin applied to it by coating application orifice type pincher. 

3. Next lowest level: A slightly wider concentric orifice is used. With it hair is coated in a temporary protective wax coating mat will 
harden fast holding me structural keratin coating in place against me hair as said keratin coating fuses with me native keratin of ma 

" ^Lowest level: A cooling liquid (or gas) is applied to me temporary wax coating instantly hardening it. Technically, applying cooling 
fluid should be considered a type of coating appliction, and thus, is done by coating application orifices. 
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Note: Steps 3 and/or 4 might be skipped if the structural coating fluid is or can become sufficiently hard on its own immediately after 
the coated portion of hair exits the application orifice. Perhaps, this could occur by cooling of said structural keratin coating. 
5. Removal of wax protectant: Just as the wax protectant used in the hair extension attachment process needs to be removed, the 
wax protectant applied during the cross-sectional reshaping process does too. A likely way to do this is to apply hot oil to the hair 
which will dissolve the wax. The hot oil itself could then be washed off with water and detergent Of course, a device similar to the 
hair extension remover, previously described, would be perfect for such a process. NolSLThis step occurs after the hairs have been 
waiting on the head a few minutes. It is NOT performed simultaneously with steps 1-4 nor by the vertically in-line orifices used in 
said steps. 

Somewhere among the above outputs, on the left wall, could be one or more vacuum intakes to dispose of shavings from the hair, 
excess structural keratin, cooling fluid and wax that escapes, especially when the pincher orifices open. Referring to FIG. 1 34, these vacuum 
intakes might be placed as horizontal slits between the various fluid output nozzles G or as long vertical slits H on either side of them. 

COATING EXTRUDED UNDER POSITIVE PRESSURE ^ _ „. 

There are at least two approaches to applying a coating to the surface of a hair. One is to try to seal the top end of the orifice ott oy 
makina it narrow and perhaps using a resilient material to form a seal around the entering portion of the hair. With the top end sealed off, any 
aoolied fluid is free to be extruded only through the bottom of the orifice. Of course, the hair is being pulled through this same orifice. Thus, the 
material will be exturded concentrically around the hair. The goal should be to match the material extrusion speed with the speed that the hair is 
beinq drawn through the orifice. Thus, a concentric coating will be exturded around the central hair fiber. If two concentric extrusion orifices are 
Dlaced vertically in-line, they might both have permanent seals on their top holes, or the moving extruded material from the bottom of the 
topmost orifice might be fed into the top of the lower orifice in such a tight manner that said moving extruded material itself forms a temporary 
seal in the top of the lower orifice. In most cases, this concentric extrusion approach is relatively technically challenging. 

COATING ^ ^fe™iter apr^S^^lrTwnjId 1 Se^So u^^a*oaactlng fluid delivered by a combination of very low pressure and capillary action through the 
suddIv channels and orifice interior. Said fluid is so viscous and delivered under such low pressure that it fills up the interior of each coating 
aoDiication orifice but cannot overcome capillary action within the orifice, and lack thereof outside, in order to escape from the orifice by itself. 
Weailv the fluid should be introduced into the interior of the orifice chamber by an output nozzle that has a relatively large diameter or cross- 
sectional area in comparsion to any open area the orifice has around the hair in its interior. The coating fluid should have a great enouqh affinity 
for the surface of the hair that it sticks to said hair and is pulled from said orifice on the surface of the hair. The lowest (nearest the scalp) and 
final cross-section of the orifice encountered by the hair is likely narrower than the more central portions of the orifice. It is this finalj cross- 
section's purpose to impart a final cross-sectional shape and diameter to the fluid coating as it leaves. The coatinq is viscous enough to hold this 
shane until either the hair is coated with a temporary fast hardening coating, such as wax, most likely a fraction of a second later or the 
structural coating hardens itself in a fast manner. In the latter case, the structural keratin itself could be hardened by immediate application of a 
coolinq liquid or gas upon exiting the orifice, perhaps, obviating the need for the protective wax coating. In this case, it is likely that the structural 
keratin had been warmed somewhat itself before application to the hair in order to decrease its viscosity. 

Of course a variant process which relies on actively controlling the flow rate of the liquid coating rather than entirely on low pressure 
and viscosity to stop the flow could be considered. Such a variant would be, otherwise, the same relying on the coating sticking to the hair and a 
— lower orifice imparting a final cross-sectional hair shape. 

L. REDUCE TIGHT TURNS FOR EXITING HAIRS 

^2 During the hair cross-sectional reshaping process, the hair is pulled lengthwise downward through the vertically in-line reshaping 

orifices bv virtue of the puilback and/or bend-under means acting on it This presents a problem because these systems must be designed to 

ri I aii ow access close to the scalp, which necessitates that the hair follow a path made up of relatively sharp comers during puilback and bend- 

s w under These sharo comers will typically be acceptable in the hair extension attachment embodiment However, sharp comers might disturb me 

""J still-soft hair coatinqs applied by the hair cross-sectional reshaping embodiment Naturally, we can take efforts to lessen the damage any sharp 

~ comers may cause by making them rounded and slippery, ideally, even using rollers on such surfaces if feasible. In particular, we will want to 

5 «* make sure mat the surfaces of me lowest centering guides, me puilback means, and me connectivity bndge area over me be ^ n 2 e ^ e ^**f 4 

rl ail smooth and rounded. However, even comers with smooth and rounded surfaces, might not be able to completely counter me effects ot ugnt 

™ turns in path. Thus, me ideal embodiment should have a way of obviating tight turns in a hair's exit path while still allowing me system to access 

me hairs close ^*^J°?jP- obviate ^ turns and still allow access close to me scalp is to cause me processing stack A to elevateaway 
from me scale- B as shown in FIG. 142, after me hairs C are chambered in their vertically in-iine reshaping orifices D. As such, the first .lengths 
of hair pulledthrough said orifices are not pulled by me puilback or bend-under systems, but rather, by me stack elevation system F. This stack 
elevation is most likely achieved by mounting me cross-sectional reshaping stack on its belt buckle E using an assembly F mat allows me stack 
to elevate relative to the belt buckle while me belt buckle itself remains the same ofetance over me scalp at all times. 

Once the reshaping stack is elevated, perhaps several centimeters over the scalp, it will be possible for the puilback and bend-unaer 
systems to guide me exiting hairs along a path made up of much wider-radius comers. Of course, to realize this sitution, the puilback and bend- 
under systems have to be configured somewhat differently themselves. . 

First of ail me puilback system should be configured of smooth surface guides, ideally rollers, placed underneath the reshapingstack 
to quide the exiting hairs around gentle comers on their way back to the bend-under system. Before me reshaping stack iselevated away from 
the scalp mere is not much room for me smooth surface puilback guides or rollers under it Thus, while the stack is near the scalp, these guides 
must stored elsewhere and brought into position under me reshaping stack only while it is elevated. There are various places where a pullDack- 
QUide-support assembly G could be stored while not in use, and various ways it could be moved into position under me processing stack. For 
example said assembly and the guides within it could swing down from recessed portions in bottom of the processing stack, like landing gear 
on an aircraft Alternatively, said assembly could be positioned to me side, back, or front of the reshaping stack most likely on the top surface of 
me belt buckle and slid into position laterally or longitudinally, respectively. Finally, a combination of these things used together might be used. 

Referring to FIG 143 we see that it represents FIG. 1 42 at a later point in time after the puilback system comprised of guides C and, 
ODtionally D has been actuated backward and me exiting hairs E have been engaged by me bend-under system G. Optionally, a smootivsurface 
quide B remains stationary underneath and very slightly behind the center of me vertically in-line processing orifices H tolessen the stresses 
and rubbing against the lowest hair centering guides. Optionally, a guide A can be placed underneath and very slightly in front of the center ot the 
vertically in-line processing orifices H to help lessen me stresses and rubbing against the lowest hair centering gudies. Although bom guides A 
and B are optional, guide B is more strongly recommended. At feast one smooth surface guide C serves me function of a puilback hook and, as 
such is moved back towards me bend-under system G. Optionally, at least one other smooth surface guide F serves as a leading protecting 
edqe of me connectivity bridges in me belt buckle and/or bend-under system. Alternatively, a functional equivalent of mis can be achieved by 
configuring the moving puilback system with two smooth surface guides on both forward and rearward sides of the exiting hairs as shown by me 
inclusion of the optional guide D. , . , 

In all cases the smooth surface guides are most ideally rollers. Ideally, these rollers will either be made up of independent passive 
(moved only by hairs in contact with it) segments, one for each channel or a single roller mat is actively driven at me same linear speed and 
direction that the hairs are moving over its surface. Note: By passive rollers, we mean rotated only by exiting hairs moving over their surface. 
By actively driven, we mean rotation is driven by a mechanical mechanism. . 

At me end of each processing cycle, lasting about second or less, me whole process must reverse so that me reshaping stack can 
decend towards me scalp and isolate a new batch of hairs in its chambers. Most ideally, the reshaping stack would be split into two stacks, one 
that elevates me other that doesnt In mis situation, me portions of the reshaping stack responsible for isolating individual scalp hairs would not 
elevate, but tamer, remain near me scalp so that may could be working while the reshaping orifices were elevated. 

Potentially mis scheme of elevating and introducing smooth-surface puilback guides could be used with any processing-stack 
configuration including me hair extension attachment stack. In fact it can be considered as an aitemerative means of either hair puilback, bend- 
under, or both. In fact, more generally it could be considered a means of preventing hair buildup in front of an obstruction associated with the 
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processing system. This is to say if the processing stack elevates high enough, and the hairs it deals with are short enough, no other bend-under 
means would be necessary. Also, one should note that the other means of pullback and bend-under discussed, herein, could be apptied to this 
system instead of the exact guide configuration described above. For example, rather than moving pullback rollers backwards themselves, they 
might remain in place but be actively rotated so that they pull hairs into themselves and push said hairs out under themselves. 

Summary of Cross-Sectional Process Variants 

There are different possible variations of the hair sculpting and coating methods described above. The methods previously described 
above are those preferred for on-head scalp hair processing. However, there are other methods and all methods can be adapted for the 
alternative purpose of applying concentric coatings during a factory fiber extrusion manufacturing process. The following catalogs different 
approaches which might be used both for processing scalp hairs and applying concentric coatings during a factory manufacturing process for 
artificial hairs: 

Centering Within Orifices During Extrusion 

The center of the hair could be forced to coincide with the center of the processing orifices it passes through by one of the following centering 
mechanisms: 

-Where the central fiber is centered in orifices. . . 

-. . .by a stretchable skirt, around the orifice and in contact with the hair fiber so as to center it, that uniformly expands around the 
fiber going through it. 

«... by a spring-mounted individual mechanical supports that converge towards the center point of the each fiber. Such a support is 
most likely made up of several gores that together form a conical structure. The gores likely have a spring-like quality that pushes 
them inward to meet at a central point but allows them to yield outward to accomodate a hair running through the central axis of the 
orifice which they serve. They might have a flat smooth surfaces or even rollers at their tips in contact with the hair. 
-. . .by two spring mounted, or otherwise resilient, mechanical supports converging on the hair from opposite sides and that contact 
the hair with notches whose shapes are mirror images of each other and should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section with increased lateral distance from their leading ends 
between which the hair cross-section will be held. This description includes both tine-mounted supports with flexibility joints and 
micro-machine type supports. 

-. . .by an adustabie iris setup in which the hair cross-section will get held. The iris is forced to adjust by the force of the hair pushing 
on it 

~. . .by placing the entrance of a second orifice so close to the exit of a first (<1 mm) that the exiting fiber remains stiff and, thus, 
centered in the second orifice by the first. 

Approaches to addina keratin-like materials to natural scalp hairs. 

1. CONCENTRIC C OATING OF HAIR ONLY: 

Concentric-only coating is when coating is added only to hair surfaces, but coating is stopped when the tip of a hair exits the 
application system. The following catalogs some concentric-only coating variants: 
-Coating is stopped because a sensor detects that the length of the hair has been exceeded. 
-Said sensor causes the system to stop extruding coating material 

-Said sensor causes the system to trigger a cutter that clips any coating materia) that trails the hair tip. 

-Coating is stopped because the pressure at which the coating material is extruded into the interior of extrusion orifice is not great 

enough to exit said orifice. The coating material can only exit if it sticks to a hair surface as it is pulled through the orifice. 

-The coating material might exit the orifice but it is not structurally stable unless it is coating the surfaces of a hair. Thus, if the coating 

leaves the orifice without a hair, it gets pulled away by vacuum, perhaps before it even reaches the wax coating orifice. 

-The coating material is structurally unstable unless coating a hair, in part, because only enough coating material is supplied to the 

extrustion orifice and only fast enough to coat a hair, not to form a new length of fiber via extrusion 

2. FORMATION OF ADDITIONAL HAIR FIBER LENGTH VIA EXTRUSION: 

Not only should the keratin-like material be used to coat natural scalp hairs, but when the tip of a hair exits the application system the 
coating extrusion is continued, no longer as a concentric ring coating, but as the extrusion of a full diameter hair shaft. Thus, the length 
of each natural hair is extended by the extruded material. 

Specifics Regarding Hair Attributes Arhiftved Through Processing. 

HAIR CURLINESS CHANGING IN RESPONSE TO NEW HAIR CROSS-SECTION 

Thiols or other chemcials capable of breaking disulfide bonds could be applied to the hair in its natural state (not in curlers, coated 
with wax-like substance or otherwise fixated) after hair cross-sectional sculpting. When a hair is given a new cross-section by sculpting, the 
internal forces which determine its degree of curiiness would be expected to change. However, the hair's original internal protein molecules 
will, in some cases, still be locked together largely in the same manner that they were before hair shaft sculpting. Application of disulfide- 
breaking chemicals will allow the molecules to reorganize themselves in accordance with the new stresses they are experiencing. Thus, if a 
hair cross-section is made rounder, it will tend to reorganize its molecules in a manner that encourages straightness. Likewise, it a hair cross- 
section is made more oblong, it will tend to reorganize its molecules in a manner that encourages greater waviness or curiiness. In other words, 
when a hair cross-section is made more oblong, application of perm chemicals without curlers could produce increased curiiness, anyway. 
Without cross-sectional hair sculpting, application of perm chemicals without curlers would probably either do nothing or make the hair 
straighter. 

When using this disulfide bond reoranization scheme, it is probably best to configure the process so that the hair dries before the 
disulfide-breaking chemicals are neutralized. Since all hair tends to straighten out when soaking wet, the hair will not experience the true effect 
of its new cross-section until somewhat dry. Thus, by exposing the hair to disulfide-breaking chemicals during the drying process, molecular 
reorganization will be possible during the drying process. In turn, the molecules will organize in manner consistent with the internal forces 
present in dry hair, not wet hair. To summarize, the sequence of application would be hair cross-sectional sculpting by carving and/or coating, 
removal of any temporary protective coating, application of disulfide-breaking chemcials to unfixated hair, letting hair dry with said chemicals on 
them. Of course, an alternative approach is to simply estimate the waviness that corresponds to a particular cross-sectional hair shape and 
fixate the hair in a manner consistent with this waviness. In this case, the disulfide-breaking chemcials could could be neutralized while still wet. 

There are several possible ways to fixate hair in the wavy manner that corresponds to its particular cross-sectional shape. The first 
is to use conventional externa) fixation devices, like curlers, with conventional disulfide-breaking chemicals* like perm solutions and, of course, 
to apply them in the conventional manner. A second way to fixate hair is to apply a disulfide-breaking chemical to the surface of each hair and 
then coat each hair with a temporary protective coating, tike a wax-like substance. This wax-like substance could then be curled or crimped into 
the approporiate shape, which would hold the hairs in place without any external fixation devices, such as curlers. The disulfide-breaking 
chemical and protective coating could be applied during cross-sectional hair reshaping. In which case, the disulfide-breaking chemical could be 
one and the same as that mixed in with the keratin-type coating to keep it dissolved. Alternatively, additional disulfide-breaking chemical could 
be added directly to the hair's surface during cross-sectional hair reshaping. In either case, under the influences of disulfide-breaking chemicals, 
the keratin-type coating would tend to meld with the surface of the hair, and the entire hair's protein structure would soften allowing it to take on a 
new degree of curiiness corresponding to its new cross-sectional shape. Likewise, the temporary protective coating, used for fixation, would 
likely the be the same one applied for the purpose of cross-sectional reshaping. 

During the fixation period, chemical reorganization means that the hair might not only be soft enough to change its shape but, most 
likely, to actually metd with the structural keratin-type coating apptied to it. Chemically speaking, this includes formation of disulfide bonds 
between the native hair keratin and the keratin-type coating. Furtherstilt, it might even include a small degree of volumetric mixing of the two. As 
such, the protective coating would be necessary to support the hair during this weakened time. 

It is possible that fixation might not always be necessary which might make a wax-like temporary protective coating something that 
could be avoided so long as the structural keratin material remains undisturbed on the hair while it chemically hardens. One way to do this is to 
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formulate the structural keratin-like coating so that it becomes fairly solid upon cooling. Of course, cooling alone probably would not provide the 
lonq-term stability we desire. Thus, this coating might be designed so that when it is cooled far below room-temperature it hardens, but when 
allowed to re-warm to room-temperature, it softens enough to allow chemical hardening to take place via a mechanism such as the oxygen in 
the air causing thiol-reduced disulfide bonds to re-establish. Remember, reducing agents in the coating will likely leach over to the native hair 
keratin causing it to soften and little, thus, allowing melding of the coating with the native hair. During this fragile re-melt period, the hairs will 
need to be protected from sticking together and perhaps even deforming. 

To achieve this, we could revert back to the wax-like coating which is capable of even holding somewhat liquid coatings to the 
surface of the hair. In addition to, or instead of, a wax-like protectant we might be able to use a thick liquid or gel that doesn't harden, but acts as 
a protectant by virtue of its lubricity and intrinsic physical structure. Said liquid protectant ideally wilt have affinity for the keratirviike coating on 
the hairs however, its presence would keep adjacent coated head hairs from sticking together, just as cooking oil keeps food from sticking to the 
pan Also the lubricity of this coating will help hairs exit from the reshaping system stack with so little friction that their coating isn't rubbed off or 
distorted even rf the hairs are expected to bend around an object on their way out Of course, one of the greatest advantages of using a non- 
hardening protectant is that it can simply be washed off once the structural coating's hardening is complete. Finally, we should note that the 
liquid or gel protectant could serve the simultaneous purpose of a coolant for the structural coating or any other type of coating applied prior to it. 

COATING AFFECTING HAIR SURFACE PROPERTIES 

Rapirt Cooling to Change Surface Texture 

Structural keratin-like coating of a hair followed by passing the hair through an onfice, or output nozzle, that exposes it to a rapid 
change in temperature which causes the applied coating to wrinkle, thereby, giving the hair a rougher less light reflective texture. This rapid 
cooting can be achieve by use of a cool liquid or gas. This temperature-induced wrinking can be calibrated to produce the precise surface 
texture desired. 

Note: Using a structural keratin-like material that can throughly re-melt before hardening permenately by a chemical reaction or 
using only a non-solidifying protectant will encourage surface-texture wrinkling generated during a rapid cooling to smooth out Doing the 
opposites will encourage a rougher surface texture for a less shiny more muted hair appearance. 

Imnartinn Texture Throu gh Surface to Surface Contact 

Structural keratin-like coating of a hair followed by passing the hair through an orifice that exposes it to a textured, perhaps vibrating, 
surface in order to impart (imprint or abrade) a rough less light reflective texture on the surface of the coated hair. Said textured surface might 
be configured as the familiar in-line orifice with two halves or in an similar manner to the textured moving-cylinder extrusion roller pairs 
described in the artificial hair manufacturing section. The rollers could transfer the texture imprinted on their inner-surfaces to the hair fiber's 
coating whether the coating was applied before or during said fibers movement through said rollers. Of course, any sucn use of the moving- 
cylinder approach would have to be modified so that the cylinder pairs can fit into the multiple parallel processing areas of the connectivity- 
bridge tine configuration used in the hair-reshaping system. 

Structural Coa tings As a Way to Control Hair Color 

The keratin-like structural coating might have a custom color that matchs the hair. Where this color is custom produced by mixing 
component colors. The component colors can be mixed as pure colorants and then introduced to the structural coating. Or the structural coating 
can be produced in several standard component colors which are then mixed together to produce the final custom color. The mixing can occur 
anywhere between the component supply reseviors and the output nozzles. The colors could be of a transparent nature that allows the natural 
hair color to influence the appearance of the hair. Alternatively, the colors could be competely opaque such that they completely hide the natural 
color of the hair shaft and produce whatever artificial color is desired. 

Structural Coatings Addiv ffivfts As a Way to Control Hair Texture 

In an analogous manner to colorants, particles could be added to the coating to influence its texture. Such paticles might help give the 
hair a rough less light reflective texture. 

Alternative Hair Cross-S ection Modification Means 

In addition to razor-edge carving and coating, some additional ways of hair cross-sectional modification are catalogued below. Most 
likely, these methods would be employeed themselves using some type of orifice which the hairs are drawn through during processing: 
Hair mavbe carved awav bv various means; 

-Mechanical carving/cutting by razor edge 

-Mechanical grinding or abrasion 

-Where said grinding is vibrational 

-Destruction by electromagnetic energy 

-Laser vaporizing/burning (especially excimer) 

—Laser directed tangently on a plane 

—Laser directed in a cone formation with a diameter shield 

—Laser directed parallel to hair shaft 

-Electron beam vaporizing/burning 
Hair mavbe reshaped with pressure bv various means; 

-Mechanical matting & reforming of shape 

•Mechanical pressure to reform from the side (maybe combined wth heat) 
-Mechanical stretching to reform by putting direction means 

Note: Most of the above-mentioned pressure-reshaping means work by pulling the hair through a narrowing conical orifice which 
acts like a die that the hair is drawn or exturded through in a similar manner as that used in the manufacture of metal wire. " if using draw- 
through orifice/die-approach, heating hair to soften, before or during pull-through, or applying disulfide-breaking chemicals ahead of time could 
be a beneficial adjunct. 

Alternative Hair Cross-Section Modification Means Examples 

If a laser, such as an UV excimer laser, were used to carve hair cross-sections, its light would be supplied in a similar manner to tne 
U.V. adhesive curing laser, previously described. However, it would, most likely, output its light from the two halves of an orifice that dose 
around each hair. These halves would likely have largely semi-circular shapes, ideally, these halves would serve as optical outputs capable of 
directing their light either along a cylinder with walls largely parallel to the surface of the hair, a cone that both encircles and slants towards the 
hair shaft's center, or along many lines in a largely flat plane each with angles tangent to the outer surface of the hair's cross-section. In all 
cases, the goal is to aim light superificatly at the surface of the hair so that if preferentially carves only the most protruding surfaces of the hair 
whiie leaving the recessed areas untouched. . ^ 

Using an abrasive to carve the hair surface is another alternative. Naturally, tike the laser, the abrasive would be positioned in two 
halves surrounding the hair. Most likely, the halves would be semi-circular in shape. However, neither a laser nor abrasive is the most 
preferred way to carve a hair's cross-section, but rather, are alternatives to the encircling razor ring. 

Miscellaneous Notes on Hair Cross-Sectiona Reshaping 

* We have already discussed that disulfide-reducing chemciais can redissorve a concentric coating layer and also the hair itself 
causing them to marge as one while they are being held together and protected by an outer temporary protective coating layer such 
as wax. 

-To further this melding process, perhaps use laser or light energy, or a mechanical means, to cut holes through the hair shafts in 
order to allow the added keratin coating to actually penetrate the hair shaft Of course, such a hole-cutting means would likely be 
deployed on tines and positioned in-line with the reshaping orifices. 
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* The centering guides (and perhaps pushout and pullback actuators too) should likely have very smooth tunneling surfaces that may 
even have identations. the shape and size of a hair cross-section semi-circle, at their rearmost hair contact edges. Ideally, these 
smooth surfaces through capillary action and/or a hydrophilic nature would encourage the hair to hydroplane along their surface. 

* The coating coolants should likely be formulated with an ant-freeze that allows its temperature to be made extremely low, thereby, 
allowing it to work faster. 

* Cooling fluid likely applied using a coating orifice in preference to a spraying nozzles so that it can be applied in the way that least 
disrupts coatings previously applied to a hair's surface. However, sparying nozzles are an option. 

* Cleaning nozzles maybe present on the left wall in the reshaping system in the same way they are likely to be in the attachment 
system, as previously described. 

* Many of the concepts useful in the Hair Extension Factory Manfacturing section can be applied to hair-cross-sectionaJ reshaping 
and vice versa. For example, the chemical coatings and chemical hair fiber formulations used in factory manufacturing can usually 
be used as structural coatings for hair-cross-sectional reshaping. Likewise, many of the physical structures, such as the moving- 
cylinder spinneret hole approach, can be applied. Similarly, when we speak of structural keratin materials that can be used as 
coatings, it should be understood that keratin-like materials might be substituted. 

* Whenever we speak of wax coatings, such as for temporary protective coatings and for temporary fixation purposes, we should 
realize that any wax-like coating could be substituted whether it is technically a wax or not. By wax-tike, we mean something that 
softens when heated and hardens when cooled. 

* in the attachment system, the processing area is more specifically called the attachment area. Since other variant systems, used 
for purposes other than attaching hair extensions, are analogous to the attachment system, what s true for the attachment area in the 
attachment system should usually be true for the processing areas of the other types of systems. For example, the processing area of 
the cross-sectionai-hair-reshaping system could be referred to as the reshaping area, and is supplied with scalp hairs in a similar 
manner to the attachment area. The column of vertically in-line reshaping orifices are a form of processing chamber homologous to 
the processing chambers in the attachment system called attachment chambers. Thus, in discussions of the support equipment, such 
as the tensioning hair straightener, connectivity-bridge-bend-under system, and belt buckle, what applies to the attachment stack and 
its attachment area applies in an analogous manner to any processing stack and its processing areas and chambers. Types of 
processing systems that perform functions other than hair extension attachment include those that apply coatings to the surface of 
hairs, reshape hair cross-sections, automatically cut scalp hairs to a controlled length, and those that implant and remove hair 
implants into and from the the scalp. 

* The various orifices used for cross-sectional reshaping require extremely tight tolerances sometimes on the order of less than one 
micron. This is especially true fo the razor-rimmed carving orifices whose razor edge is so small it most likely must be produced 
without the aid of grinding equipment. Thus, for ail orifices coating-types included, but particularly those involved in carving, 
extremely precise manufacturing methods must be used. The most promising method involves electroforming the orifice-halves on a 
template which itself was produced by ion-beam milling. The orifice-halves would likely be formed out of a metal such as nickel. 
Thus, in order to preserve the sharpness of the razor-rimmed cutting edge, vapor deposition of a diamond-like coating onto the nickel 
is advisable. 



3. Implant and Remove Surgical Hair Implants 



Use of Surgical Hair Implants 

Cnnvftntional Surgical Hairtmnants 

By conventional surgical hair implants, we mean those artificial devices that have anchors that allow a hair fiber, real or artificial, to 
be anchored into the dermis, tn contrast, hair transplants involve transplanting living human follicles onto the head. 

There are many problems with hair implants. First, since they donl grow, the wearer is typically confined to a single hairstyle. 
Additionally, most of the people with implants, also, have natural hair on their heads of approximately the same length. Thus, during hair cuts, 
great care has to be taken to make sure only the growing natural hair is cut If implanted hair is cut, it will not grow back. Consequently, small 
hair-cutting mistakes can have a cummulative effect over time. Furthermore, since implanted hairs don't grow, over the years they tend to wear 
out Undesirably, this will necessitate their eventual removal. Finally, the hair fibers used in implants need to be composed of some organic 
material in order to look natural. This material can be natural human hairs harvested from a donor's head or artificial fibers fabricated out of a 
plastic. However, in both cases, the wearer's immune system is highly likely to reject organic material which it considers non-self. This will 
likely lead to itching and inflammation around each implant site which will necessitate their eventual removal. 

Solution to Conventional Implants 

To solve the problems of conventional implants we would first have to use extremely short hair implants, perhaps, with less than 2 
centimeters of fiber above the scalp. This way there's no way that they could accidentally get cut during haircuts. Second, we could either 
manfacture them out of or coat them with an inert inorganic material. For example, a thin diamond-like coating, applied to the surface of an 
organic fiber using vapor chemical deposition, could be used to do this. This would make it nearly impossible for the implants to wear out As an 
added benefit, the inorganic surface of said implant would most likely prevent the immune system from reacting with it. In fact, if we weren't 
concerned about them wearing out or being cut we could configure full-length implants whose tips were inorganic, or coated as such, but whose 
longer cosmetic fiber portions were entirely organic. Such a scheme would probably prevent the immune system from reacting with them, but 
such fibers would still wear out (Note: The entire fiber could be coated with inorganic material to prevent it from wearing out. However, this 
would preclude entirely normal hairstyting, and such fibers could still get cut accidentally.) 

Up until this point it seems that we have to make a choice between implant fibers that will wear out and short unnatural-looking 
inorganic implant fibers. The solution is simple. Implant the short, long-tasting, non-aJiergenic inorganic fibers for use as anchors. Finally, use 
the hair extension attachment system, previously described, to attach temporary cosmetic hair extensions to them. If the hair extensions wear 
out or are accidently cut, they must simply be removed using the hair extension removal process, previously described. The anchor implants 
remain, and a fresh set of cosmetic hair extensions can be applied to them. Also, the wearer is free to change his hairstyle whenever he desires 
by having the old cosmetic hair extensions removed and new batch applied. 

Finally, it should be noted that using inorganic implant anchors is not necessarily the only way this invention can be applied. Most any 
material that doesnt trigger the body's immune response might be used to make implantable anchors. The key idea is that the cosmetic 
appearance of the implant anchors doesnt matter because the cosmetic hair extensions will later be attached to them. For example, a protein 
from someone's body, such as his own hair keratin, might be used to form the implant anchors. 

Using Processing Stack Technology for Hair Implant Surgery 

Processing Stack Modifications Needed to tmotant Hair Implants 

A modified verision of the hair extension attachment system could be configured to implant hair implants into the skin. Such a system 
would assume that many patients still have some natural hair. Thus, the tensioning hair straightener. the front tunneling portions of the hair 
channels, and some hair handlers like the pushback gates, all as previously described in the hair extension attachment system, would likely 
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remain. These structures could be used to control the position of the person's natural scalp hairs, although we wont be attaching anything to said 
scalp hairs or changing them in anyway. The various methods of storing and loading cosmetic hair extensions into the processing area can be 
adapted tor the storing and loading of hair implants into their processing areas. Of course, since hair implants often have pellet-like anchors at 
their bases, the loading system very likely will manipulate these pellet-like anchors directly in preference to the fibrous portions. 

When speaking of processing chambers with reference to the surgical hair implantion system, we are referring to a needle or other 
means capable of being actuated and driving implants beneath the surface of the skin. The needle, or other sub-dermal actuation means, should 
be consided a homologous structure to the attachment chambers in the previously described hair extension attachment system and to the in-line 
processing orifices in the previously described hair cross-sectional reshaping system. Of course, this needle, or more broadly sub-dermal 
actuation means, will be loaded in an analogous manner to said homologous structures. For example, such a needle, or hollow chamber, will 
likely either have a slit in its side to allow loading or be loaded from the top. After a superificial loading of the implant into the upper-regions of the 
chamber, it is likely that a plunger, or functionally equivalent means like pressurized air, will be actuated down into said chamber pushing said 
loaded implant down with it Said chamber will likely narrow or have an internal rim which catchs the implant as a specific point in the chamber. 
However, this catch point shouldn't be an absolute barrier. Either the implants end should be able to be forced past it with increased pressure of 
the plunger, or it should be a movable obstacle. ^ ^ 

Forcing the implant past the obstacle could be made possible by making the obstacle's position on the interior wall of the chamber 
flexible by cutting slits in the chamber wall that would allow this. This would be particularly true it said obstacle was position at the freest end of 
a long tab-like structure formed by three intersecting cuts in the wall. Of course, to encourage flexing of said tab-like structure, the obstacle on it 
might have a somewhat tapered or ramp-like shape towards the direction from which the implant will come. Alternatively, the obstacle might 
just be made flexible itself by being configured in a spring-tike shape such as an arch or from a flexible material. 

Alternatively, the obstacle could be made movable by some exterior actuator. For example, the flexible tab-like structure could be 
externally actuated by attaching an extremely thin and strong fiber to it which can be pulled. Said fiber might be placed in the interior or exterior 
of the chamber. Alternatively, the obstacle can be made movable by positioning an external member through a hole or slit in the side of the 
chamber. The obstacle could be moved itself by moving the external member as a whole. Said external member is likely configured with a L- 
shape where the foot of said L-shape is inserted to serve as the obstacle. Both the extremely strong fiber and the L-shaped external member 
might conform so closely to the exterior of said chamber that they could be forced sub-dermaily with it Either the fiber or external member 
might be actuated by constructing them, at least partially, out of a material that changes its shape in response to electric currents. Furtherstill, 
the fiber and external member might both be entirely obviated by constructing the obstacle itself or a portion the sub-dermal actuation chamber 
itself out of such a material. ^_ . 

With the implant chambered in the the sub-dermal actuation chamber, said chamber is ready to be actuated down into the human 
skin. Said chamber pierces the skin by virtue of being the functional equivalent of a needle-itsetf or by the end of the implant having a sufficiently 
sharp point Once at the correct depth beneath the skin surface, if necessary, the implant is moved past the obstacle holding it by actuation of the 
chamber's internal plunger means and pushed out the end of the chamber. While the plunger remains extened, the walls the chamber should be 
retracted out the skin, thereby, leaving the implant underneath the skin's surface. 

The system will likely have a bend-under means, like that described for the hair extension attachment embodiment, operating. This 
will allow the person's long natural hairs, and any implants if long enough to need it, easy passage under the connectivity-bridges of the system. 

Printing Damage to Remaining Hair Follicles 

Of course, tor maximum rapidity, this system is best configured as a tine-based system with multiple channels in parallel. This 
would mean that multiple sub-dermal actuation chambers, or needles, would held largely perpendicular to the human skin directly over parallel 
processing areas. We would probably limit the number of needles per processing area to one because, being performed only once in a person's 
life, this operation does not have to be as fast as hair extension attachment The scalp-hair tops can be held aside from these processing areas 
at any given moment. This is made possible by the forward tension of the tensioning hair straightener, the backward tension of the bend-under 
system, and the hair handler's ability to close out scalp hairs from said processing areas. Thus, the processing areas are relatively free of 
obstructions just as if someone were parting the hair with his fingers in these regions. 

However, there still are follicles and hair shaft bases that we would rather not hit with a needle. So that the sub-dermal actuation 
chambers are only forced into the skin where there are no follicles or hair-shaft bases beneath them, we could use the following system 
configuration. First all sub-dermal actuator chambers, or needles, are attached at the distal ends of a tine-assembly. Said tine assembly is 
oscillated back forth either independently of the entire processing stack or as one with the entire processing stack. At the same ends of these 
tines, or ends of an independent parallel tine-assembly layer, are optical sensors that look perpendicularly down at the skin along axes parallel 
to the sub-dermal actuation chambers. The oscillation pattern is such that it can be known that an optical sensor will sweep over a given area of 
skin a known amount of time before a corresponding sub-dermal actuation chamber. In other words, the needles and sensors take turns being 
over a given any point of skin in the processing area. If a sensor doesnl detect any obstacles in the way of the single needle which it serves, said 
needle will be actuated down into the skin when it reaches the patch of skin the sensor found clear. However, a detected obstacle will prevent 
this. You should note that although parallel sensors and needels move as a single unit each needle's actuation is controlled individually, and 
each sensor is monitored individually. t . , , 

The sensors work by detecting a difference between hair follicles, hair shaft bases, and empty skin. The needle must only be forced 
into regions of empty skin which have adequate safey margins from follicles and hair shaft bases. The sensors are based on the assumption that 
follicles and hair shaft bases have different optical profiles from empty skin. To guarantee that this is true, a cream-like preparation could be 
worked worked into the follicles. This cream or fluid is likely a carbon preparation that absorbs infra-red light Such carbon preparations are 
already used in medicine for purposes of laser hair removal. In laser hair removal applications, they absorb laser energy so as to become hot 
and kill the hair follicle. Such a preparation would guarantee a disticnt optical profile for the follicles. However, the use of follicle colorant cream 
needn't be limited to those that absorb IR. Perhaps, formulations that asorb or reflect other frequencies of light could be used. Nevertheless, due 
to its ability to penetrate the skin, IR is an excellent frequency to use. Hair shaft bases might be made optically distinict with a coloring agent that 

selectively colors hairs but not the skin's surface. ^ 

Although the sensor system might rely entirely on natural light, it is probably more likely that an external light source will be attached 
to or used with the system. Most likely, this light source will be IR. 

At some point, the optical sensors will need to convert the light image into digital electnc currents that a computer can understand. 
This conversion might take place in consolidated sensor components atop the processing stack from which wires run to the computer in control 
of the process. On the other hand, fiber optics might be run from sensor optical inputs to a remote electro-optical conversion system. Thus, the 
light would be run to a remote location where it is digitally converted, rather than atop the processing stack. The advantage of this second 
approach is that the conversion apparatus itself could be made larger than if it had to be placed atop the hair processing stack. 

The systems will likely control and monitor its movement over the scalp precisely using mechanims described for the hair extension 
attachment system. For example, it likely will have wheels rolling over the scalp capable of monitoring the system movement speed. 
Furtherstill. these wheels might be configured with braking capabilities so that they can slow the system down if necessary. As in the hair 
extension attachment system, hair densrty can be judged by using hair-presence sensors across the hair channels and comparing the number of 
hairs to the movement speed over the scalp. Additionally, this embodiment could employee its optical follicle and hair base sensors to facilitate 
hair density estimation. In either case, the system could adjust the density of hair implants that it applies based on this information. 

Finally, the independent movement of needle chambers makes it possible to use depth gauages to gaurantee exact skin depth 
penetration everytime. A depth gauge might be something as simple as a collar or other such obstruction on an exterior side of each needle. To 
further increase accuracy and ensure needles always enter the skin at the same angle, the needle assemblies could be give a slight ability to 
pivot A part of each needle assembly, most likely flat and concentric to each needle itself, could proceed each needle itself to the skin. Upon 
contact with the skin, this part will cause said needle assembly to pivot to the exact, largely perpendicular angle, with the skin desired. Since the 
actual needle and its proceeding part have a telescopic relationship, being composed of sliding overlapping sections allowing compression, the 
needle will continue to move and enter the skin. Of course, the needle angle and depth could be controlled by actively driven mechanisms. For 
example, the pivot that controls the needle angle could be actuated to the desired angle. Perhaps, this angle might automatically change as the 
position on the head changes. 

Rfwerse the Entire Process in Order to Remove Hair Implants 
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In order to remove hair implants, the entire process can be reversed but with just a few modifications. During the reversal of the 
process the sub-dermal actuation chamber, or needle, will be expected to grab the implant out of the skin, rather than letting go of it To do this, 
the obstruction on the interior of the needle needs to be able to temporarily move out of the way of the implant as the needle moves down around 
it This can be achieved in the exact same ways as obstruction movement is achieved above. The only difference being a ramp-like structure, if 
used shoutd taper towards the bottom of the needle, or in other words, the direction from which the implant will come at it. 

* Of course, the system has to be configured so that it can locate the implant and actuate a needle only when it is centered on an 
implant The first way this can be done involves the use of the optical sensors as described before. The portions of the implant, especially the 
portions of it that anchor it beneath the skin, should have surfaces of an optically distinct material, most likely in the I R range. This way the 
system can look for each implants profile and use at least two sides of the margin of normal skin around an implant to determine whether it is 
centered on said implant. This will also allow the svstem to discriminate between natural hairs and implants. 

A second way that might be used, in addition to or instead of the sensor method, involves mechanical needle guides. Of course, we 
said before that the needles would likely be mounted in a pivoting manner, and that the needle chambers are homologous structures to the 
attachment chambers and in-line reshaping orifices. Thus, if we use the mechanisms described in the analogous embodiment to load an orifice, 
or hook on the side of or in-line with, the needle with an tn-scalp hair implants fiber portion, then the needle assembly could slide down along 
this hair Since the needle assembly would pivot during this sliding process, the needle would be perfectly lined up with the implant by the time it 
reached the skin's surface. The system would, likely also, need some type of sensor means to differentiate between natural scalp hairs and hair 
implants. 

One way to obviate the need for said sensor means is to first give the person a sufficiently short haircut and, next, use the hair 
extension attachment system to attach hair extensions to all scalp-anchored hairs real or artificial. After allowing the natural hairs to grow out, 
use an exteremry precise hair- extension-removal system that only removes hair extensions at a minimum distance away from the scalp. It 
could do this my not applying solvent below a certain hair length. The much longer hair extensions that remain would only be attached to 
artificial hair implants. Configure the automated implant system such that it only hooks its needles onto hairs above a certain length. Thus, the 
needles would only be hooked onto hair extensions attached to artificial implant anchors and, thus, would only remove artificial implants. 

nftvi^e C ould Be Used to Transplant Hair Follicles 

Of course, if living hair follicles could have their follicle portions palletized or made into small plugs, they could be implanted in the 
exact same manner as that previously described for non-living implants. With advances being made in cuituring hair follicles in vitro , we 
believe that industrial processes based on growing hairs out of the body will be possible. Such processes would serve as an excellent source for 
hair follicles which could be palletized, placed in cartridges, and implanted in the head using the automated device described herein. 



4. Automated Haircutting Processing Stack 

Basic Automated Hairstyle Cuttin n Svstem 

In this alternative embodiment, we will describe how the basic processing stack design can be adapted for cutting hair with the 
professional precision required to produce attractive hairstyles. In the prior art, there is a device which allows a person to cut his own hair. This 
device consists of a relatively conventional electric hair trimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both holds hairs straight upward so 
that they all get cut at the same length and carries away hair trimmings. The problem with this system is that it produces a haircut in which 
every hair on the head is cut to the same length, unlike most professional haircuts which have many lengths, and this length is limited to a 
maximum far below that required for most womens' hairstyles. Our processing-stack type system will not have these limitations. It can cut 
hairs to different lengths at different positions on the head. 

First of all, we've said that the processing-stack hair-cutting system will be able to vary its cutting length at different positions on the 
head Of course, this requires that its control system is able to ascertain its position on the head. This will be possible because the hair-cutting 
embodiment like other processing stack embodiments, will usually be guided over the head using a track-guide cap, or functional equivalent. It 
may be the normal procedure for the system operator to move the handle unit over the tracks in a standardized specific order, or to have access 
to an input device that lets the system's computer know the nature of an impromptu track-order change. The system computer will know when 
the end of a track is reached and a new one begun either because there is a scalp contact sensor on the handle unit or finger switch the operator 
is supposed to trigger between track changes. The system will also have sensors that detect movement speed and distance over the scalp, like 
those discussed elsewhere within this document Combining knowledge of the track number with data about the movement along that track, the 
system will be able to estimate its position on the head. This will allow the system to cut different areas of hair to different lengths. Note: This is 
the preferred method of locating unit position on the head. However, the herein-described haircutting system will be able to function with any 
position-location means. , _ t . 

At this point, we could simply configure the processing stack as a conventional tine-based hair trimmer with the unique feature ot 
being able to elevate and descend relative to the scalp. This would achieve benefits over the prior art in that it could accurately cut different areas 
ot hair on the scalp different lengths. However, such a configuration would still have a maximum hair-cutting length less than that required for 
many womens' hairstyles. Thus, we will likely want to implement a still more sophisticated embodiment 

In this more sophisticated embodiment, the system should be configured with the hair isolation and chambering capabilites as 
described for the hair extension attachment system, using mechanisms described for it such as the hair handlers or functional equivalents. Just 
as the attachment system isolated individual hairs and put them into attachment chambers, the haircutting system will put isolated hairs into 
homologous structures that we will call hair-cutting chambers. Unlike the attachment and cross-sectional reshaping systems, which ideally, 
require that only a single scalp hair is put in each processing chamber. The haircutting system can be a little more lax and allow a limited 
number of hairs per chamber. In fact, the system might very well use one consolidated chamber per tine channel that allows many hairs 
together in it This reduced precision is acceptable in the hair-cutting variant because if s fine if many hairs from a small region of the head get 
cut the same length. Afterall, this is what happens when a professional hairstylist uses scissors. Once the hairs are chambered, we will have a 
hair handler, most likely moving-tine or micro-machine based and equipped with a sharp cutting edge, to slide like the pincher of the attachment 
system embodiment towards the left wall of the processing area, thereby, cutting the hairs in the processing area chamber or chambers. 

The criticial parameter is when to trigger this cutting mechanism. We have already explained how the system estimates its position 
on the scalp, but it must also, be positioned at the correct point along the length of the hair before cutting. This can be achieved in the same 
manner as described for pulling hairs through the cross-sectional hair reshaping embodiment. Pullback means and/or bend-under means and/or 
stack elevation means should be used to pull the hairs lengthwise through the orifices in which they're chambered. Because we wilt most likely 
be using a tensioning hair straightener means, we will assume hairs in processing chambers are pulled tight and are, in effect, zeroed with 
reference to the amount of their length that has yet to be pulled through a given processing chamber. At this point, the means used to pull the hair 
lengthwise through the chambers from hair base to hair tip. should be actuated. Since the rate at which this device pulls the hairs should be 
known and ideally constant, we can estimate the length of hair pulled through by timing. When the system computer determines the correct hair 
length has been reached, the cutting means is actuated. (The lengthwise pull through means may or may not have been stopped.) Thus, a 
limited number of hairs have been cut to a specific pre-programmed length. This is repeated many times as the system moves over the head. 

Note: Even if micro-machine type hair handlers arenl used, independent control among different hair channels and hair cutting 
chambers is still possible using a tine-based system. The configuration that allows this requires tines that have hair-handler functional areas 
(like cutters) in only a subset of the channels, not all ot them. This would require that the stack of moving tine-assemblies to have more layers, 
and as such, be thicker. Nevertheless, this is entirely acceptable, especially, because the system can be calibrated to take this into account. For 
example, the lower cutting tines in the stack could be timed to be actuated later than the higher ones. This is because the corresponding length 
points on the hairs reach said tower cutting tines later than the higher ones. Also, the cutting means isnt limited to a pincher coming from a 
single side. The cutting means could be composed of two cutters that mesh together as the blades of a pair of scissors do. One of these of these 
blades could be either stationary or moving. 

Programming Hairstyles into the Svstem 



44 



WO 99/22694 




PCT/US98/23055 



We have explained how the system can cut hairs at different positions on the head different lengths, but how does the system know 
what those different lengths should be. More specifically, what lengths will produce a specific and aesthetically pleasing hairstyle. There are two 
ways the system can determine this. In the first method, the system could be given basic parameters about the size and shape of a person s 
head most likely based on the size and shape of track guide chosen. Next, a standard hairstyle could be chosen, such as from a standardized 
picture book, and this selection could be entered into the computer. Finally, the computer would have been pre-programmed with the hair-length 
information necessary to achieve the selected hairstyle on the given head type. _ . 

A second manner of programming a hairstyle into the system is to use empirical sensor measurements from a specific individual s 
head This way a person could have her hair cut once by a professional, perhaps even a world-famous hairstylist, and have this exact haircut 
automatically duplicated on her head for years to come. Technically, how the sensor measurements would be made is by placing a hair 
presence sensor, or sensors, at a position where it can monitor the presence of hairs in the processing area, or even in individual processing 
chambers by using multiple sensors. Ideally, this sensor should be placed at approximately the same height as the sharp-edged cutting hair 
handler and have hair-detecting capabilities limited to a line or plane at said height To program the system, it should be moved through all of the 
hair on the head using a standardized pattern. During this programming operation, no hair will be cut. Ideally, programming should be done 
immediately following a professional haircut and the data obtained should be saved for later use. Of course, the system measures hair lengths 
in a very similar manner to the way the it esimates when to cut hair, as described above. Specifically, we will assume hairs in processing 
chambers are pulled tight and are. in effect, zeroed with reference to the amount of their length that has yet to be pulled through a given 
processing chamber. At this point, the means used to pull the hairs lengthwise through the chambers from hair base to hair tip, should be 
actuated Since the rate at which this device pulls the hairs should be known and ideally constant, we can estimate the length of hair pulled 
throuc-h by timing. When the hair presence sensors detect that most hairs have been pulled through the chamber past their tips, the computer 
records the hair length at this specific point on the head. It is at this length that the cutting means will be triggered when automated hair cutting is 
performed in the future. Thus, the lengths of hairs at all positions on the head have been measured and recorded. 

Note; This recorded hair-length data can be used not only to control the cutting process but, also, to determine, in advance, whether 
an individual's hair is long and dense enough all over to accept a particular haircut style. The density can be determined through the 
hair counting methods, described elsewhere in this document or using sensor means sensitive to the volume of hairs passing before 
them in the hair channels. Such volume-sensitivity might be possible because increased hair volume will affect the electric currents 
or electromagnetic radiation circuits of the sensors more greaity. 

•Hair presence sensors will likely have a range of sensitivity so that they can discriminate between having a processing chamber lull 
of hairs in front of them or a sparsely filled chamber. A sparsely filled chamber, for practical purposes, could be treated like an empty 
chamber. 

ri -The hair length and position data can be applied to another person's head of a Different shape and size by expanding, contracting or, 

in the case of a greatly receeded hairline, throwing out corresponding data points altogether so as to fit hair-length data to homologous 
yy regions on the two heads. ^ . _ 

= ?~ -In order to ensure that the track-guide cap is positioned on the head correctly, the system might require scanning runs before cutting, 

^ ' It the cap is misaligned, the system could require the user to realign it or the system could calculate new cutting-position data based 

hi on the misalignment by mapping the length-position data to a new grid pattern. 

zs -Optionally, additional hair presence sensors could be positioned in the portions of the hair channels and bend-under system behind 

LJ the processing area in order to confirm that the hair really is being cut to the correct tength. This would be achieved by using a linear 

. 5 array a sensors spaced along the exit path. For example, a linear array spaced down the length of a bend-under belt assembly. Hair 

^ length would be estimated by the last sensor activated. Longer hairs stay in the bend-under belts longer and activate more sensors 

f2 than shorter ones. It placed on the bend-under belt assembly, this array is likely constructed in a flexible manner, 

r**; -For all hair presence sensors in this system, it is imporant to keep them clean. This might mean a tine-based part swiping over 

Ly them periodically or, in the case of sensors placed along the bend-under belt assembly, having one or more tabs on the edge of the 

bend-under belts that swipe across its sensors periodically. . 

-In addition to hair presence sensors, optical sensors that record hair color information could be used and placed, mosted ideally, tn a 
^ position adjacent to the processing chambers. This way as hairs are pulled through the processing chambers, color information about 

*J the hairs at various lengths and positions on the head can be recorded so that later a colorant application system could duplicate the 

coloring pattern. , 
^ ; -Although direct measurement of movement over the scalp is the most likely way to measure system movement and estimate 

5 y position on the scalp, it something is known about the volume or number of hair on a person's head, sensors that measure hair 

! ~j volume or count hair number passing through a hair channel could be used to estimate movement and from that position on the 

scalp 

Q -It is important that the operator hold the system sufficiently near the scalp. For this reason, sensors that measure scalp contact or 

distance could be included in the handle unit v _ _ 

W -Whether a tensioning hair straightener system is used to hold the hair (more) perpendicular (than its natural state), to thei scalp or it 

is done by another means such as by hand, ideally it should be done, otherwise, the system might not be positioned along the length of 
the hairs correctly. To make sure adequate straightening tension is being applied a pressure sensor could be used to push (most 
likely perpendicularly) into the hairs under tension. The system could be calibrated so that the hairs under tension counter the 
pressure sensor with certain amount of force. If they dont , they're not under adequate tension, and the system computer (if one is 
used) could act accoringly by taking measures such as sounding alarms and/or ceasing the system from any further activity 
especially cutting. These pressure sensors are likely configured with a fine or band, perhaps under tension itself or a solid bar which 
is not, which presses into the hairs most likely positioned above the processing stack and ideally aligned largely perpendicular to hair 
flow above and across several processing areas. Hair-presence sensor methods for doing the same might be employeed such as 
running an optical beam across and area where hairs should or shoud not be if they are under tension. 

Use as an Intelligent Thinning Shear Means _ , _ . . . ^ arc 

Some people think their hair is too thick. For this reason, there exists in the pnor art a class of device known as thinning shears. 
Whether constructed as manually operated scissors or as an electric hair trimmer, these devices work by cutting only one out of a specific _ 
number of hairs that pass through them. For example, they might cut one out of twelve hairs that pass through them. This is acceptable the first 
time thinning is performed. However, if as some later time after the hairs cut grow partially, but not all the way, back to their original length, the 
person might want to have her hair thinned again. She'll desire this because her hair will be getting overly thick close to the head, but not at 
longer lengths because the hair hasn't had time to grow out this far yet. Ideally, what needs to be done is to only thin the hair closer to the head. 
However, a problem arises because conventional thinning shears cant cut the same exact hairs that they did the first time. Thus, after 
conventional thinning shears are used a second time, most of the originally thinned hairs will remain the same length while many long hairs get 
cut undesirably. Thus, the hair will be thinned all over, not just close to the head. This means that either the portions closer to the head wont be 
thinned enough or the portions farther away from the head will be thinned too much. :4 ... «. . 

In subsequent thinning sessions, an idea! thinning shears system would cut the exact same hairs the second time as it did the first 
while not cutting any previously uncut hairs. Such a system is possible by integrating the above-described in-chamber cutting and in-chamber 
sensor monitoring tucntions into a system where they function simultaneously. One change that would have to be made is that the sensors 
should be placed toward the tops of the hair-cutting chambers, approximately one to three centimeters higher than the cutting means portions. 
This distance is equal to the distance hair grows in the several weeks expected between thinning sessions. While the hairs are being pulled 
through the chambers, the sensors detect the tips of the shorter thinned hairs before said shorter hairs have cleared the cutting chambers. At or 
^ timed slightly after their detection, the hair cutting means positioned below should be actuated. Unlike the prop^aiTimec^hairstyle-cutting 

embodiment described above, for optimal performance, the hair thinning embodiment requires each hair to be isolated individually m se Derate 
processing chambers and for there to be an independent cutting mechanism and independent sensor mechanism for each separate processing 
chamber. It more than one hair were placed into a single chamber, either longer hairs that weren't supposed to get cut would or shorter hairs 
has that were supposed to get cut wouldnt These seperate cutting means are most ideally configured by placing the cutting edges as functional 
areas on micro-machine type actuators. ^ 

Naturally, the mechanisms described for the hair-thinning embodiment can be used in a manner that produces pre-rjrograjnrned 
hairstyles. In other words, the longer hairs that aren't to be cut for thinning are dealt with in the same manner as described above tor the basic 
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automated pre-programmed hairstyle cutting embodiment in fact, a system can be embodied that performs both thinning and hairstyting 
fucntions simultaneously on one pass over the head. 

Applying Coloring Agents tf> Simulate a Preview Before Cutting 

In order to gain a client's confidence before allowing the system to actually cut the hair, the system could be configured with the 
capability to simulate the appearance of what the haircut will look like by applying a dark temporary hair coloring agent to those portions of the 
hair which are planned to be cut while not coloring those portions that will remain uncut. 

This is achieved using the same process used for timing the actuation of the cutting means. However, instead of actuating a cutting 
means a color application means is activated. Naturally, the color application should begin at the exact same point cutting would have been 
performed and it should continue untH the hair's tip is reached. Perhaps, a hair presence sensor could be used to determine when the hair's tip 
has been reached so as to prevent wasting coloring agent Most likely, this coloring agent will be applied to hairs at locations within the interior 
of the processing chambers using either bare nozzles or coating orifices, as described for the hair cross-sectional reshaping system. The most 
probable position of the coloring agent supply is through the left wall as described tor other processing stack embodiments. 

Computer imaging could even be used to produce a preview picture of a person showing these colored areas automatically edited 

out 



5. Dynamic Hair-Channel or Other Functional-Area Designs 

In the embodiments described up until this point, it has been assumed that the hair-channel wall means portions would remain 
stationary relative to the processing stack configuration as a whole. Likewise, many functional areas disposed on said hair-channel wall means, 
such as nozzles, intakes, and dipole ends of a sensor gap, would also remain stationary relative to the rest of the system. In such systems, hair- 
channel-wall spacing remains constant. However, we can configure designs where the hair-channel-wall tines (or more broadly functional- 
area-supporting projections into a mass of hair) that support the hair channel wails themselves move relative to each other and the processing 
stack (or more broadly system) as a whole. . 

More dynamic configurations are possible where the hair channels formed between said functonal-area-supporting projections 
(perhaps tine-like, perhaps not) could do things such as reposition themselves relative to hairs, perhaps, even going to the hairs rather than the 
hairs to them. This can be achieved by configuring said functional-area-supporting projections involved as moving and capable of forming 
isolation areas within the areas between some of their functional areas (usually including their hair-channel-wall functional areas). This might 
be achieved by functional areas on a single projection moving relative to each other, for example by micro-machine means, and/or entire 
functional-area-supporting projections moving relative other functional-area-supporting projections. Hairs may enter said isolation areas by any 
of but not limited to, the following: i . Hairs being moved in by a mechanical hair handler 2. Hair-Channel-wall-based tunneling means guiding 
them in 3. Pure chance 4. Hair attractive or repulsive force means, such as static electricity or air currents 5. Sensor means guiding the 
movement of said isolation areas to hairs 6. Sensor means telling a computer that functional areas which form an isolation area to dose around 
a hair(s) when said functional areas happen to be in its proximity. ^ ^ . . 

Said isolation areas can be one and the same as the processing areas which performs the desired functions on the hair or saia 
isolation areas each with a hair(s) in them can be moved closer relative to said processing areas so as the net effect is that hairs are brought to 
said processing areas or sub-areas within said processing areas, such as processing chambers. 

Note: ^ 4 

-We refer to functional-area-supporting projections extending into a mass of hair rather than tines because we arent requiring that 

there be multiple projections nor that they be configured in a tine-assembly fashion 

-The above-described functional-area-supporting projections might, (in addition to, or instead of. a hair-channel-wall functional area), 

support functional areas described as metering-area side walls, isolation-area side walls, processing -area or chamber side walls, (but 

not limited to this list.) 

-Various functional areas such as hair channel wall means may form hair channels or hair-channeling areas during processing even 
if said channels and channeling areas arent present all of the time. 

Regardless of whether a dynamic or stationary hair channel configuration is used, those functional areas of hair handlers which 
manipulate hairs by making surtace-to-surface mechanical contact with them could be replaced by functionally-equivalent hair-handling 
functional areas which generate (non-solid-based) forces that effectuate hair manipulation. For example, moving fluids (liquid or gas), electncal 
charges or currents, forms of energy including, but not limited to. sound, heat magnetic, electromagnetic, could be used to manipulate hairs in 
homologous manners to ways many of the direct-mechanical-contact functional areas do. The mechanisms that generate these (non-solid- 
based) hair-handling forces could be deployed on tines, or more broadly, functional-area-supporting structural projections into a mass of hair. 
Said mechanisms likely occupy relatively discrete positions on said structural projections, in a similar manner to mechanicai-hair-handler 
functional areas, fluid-output nozzles, and hair-channel sensor gaps. Furthermore, they are likely powered in analagous manners, for example, 
by fluid or electrical supply lines. Note: If etctrical charges are used for manipulation the system might (or might not) be configured so that it 
imparts a certain electrical charge to the entire human body and/or all the hairs on it The means that does this could be part of, or independent 
of, the hair-processing system itself. 

This dyanmic hair-channel-wall design could applied to embodiments that serve various hair processing functions including, but not 
limited to. those described in this document such as hair-extension attachment, hair-coating application, hair cross-sectional reshaping, 
automated haircutting. automated hair-implant application. 

Finally, just as the dynamic hair-channel-wall configuration can be applied across many embodiments, so too can features illustrated 
in one embodiment be applied by analogy to other embodiments. For example, the processing-stack-elevation system, shown illustrated for the 
cross-sectional hair reshaping system, can be applied to the other embodiments including, but not limited to. hair-extension attachment 
automated haircutting, and automated hair-implant application. 

REFINEMENTS AND IDEAS CONCERNING THE OVERALL ATTACHMENT 
SYSTEM (and other types of processing by analogy) 

^Attachment System Enhancement Features*** 

Just as the attachment stack can be embodied and enhanced in many ways, so too can the overall attachment system. The toiiowing 
represent variations, and in some cases, enhancements of the overall attachment system. 

""•Different System Types on One Handle Unit 

REMOVAL AND ATTACHMENT SYSTEMS ON SAME HANPELE UNIT 

Originally, the hair extension removal and attachment systems were placed on two separate handle units. However, a system where 
the attachment stack follows immediately behind the hair removal system is a possibility. In such a system, hair extensions are recytced in a 
different manner. Rather than first filling clip cartridges with hair extensions from the removal system, hair extensions from the remover are fed 
by a conveyor system directly to the attachment stack. The conveyor may first take the hair extensions through some type of refinement system 
that may do things such as clean, son out undesirable, and realign how the conveyor holds the hair extensions. Altemerativety, the hair 
extensions maybe taken directly from the removal system to the attachment stack. Regardless of the path the conveyor takes in the middle, it 
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will typically leave the back of the remover with detached hair extensions and bring them to the attachment stack from the back or top. In other 
words, it will loop around from the front of the handle unit to a place towards farther back in the trailing attachment stack. In such a system, a 
single pass over each scalp area would both remove hair extensions and then reattach them closer to the scalp. Naturally, such a system would 
ideally have a hair straightener. It may use one hair tensioning straightener that precedes both the removal and attachment systems or two 
straighteners, one proceeding each directly. 

The remover, attachment stack, and straightner can each be considered a separate functional unit Each functional unit should have 
dose contact with the scalp. In FIG. 78, it is shown how the attachment stack held by its belt buckle and the straightener both were allowed to 
rotate relative to the handle unit and each other in order to conform to the surface of the scalp. Referring to FIG. 75, rotation of these two 
functional units is achieved by their peg-tn-hole connection to the stilts B of the handle unit. However, when more than two functional units are 
attached to a single handle unit, a slightly different system for allowing the them to conform to the scalp must be used. For example, all 
functional units could be mounted with resilent connections that permit their movement both rotationally relative to and vertically away from the 
scalp. This includes simple attachment by spring or rubber band to the rigid handle unit, mounting on a handle unit comprised of independently 
flexible segements, or introducing additional pairs of handle unit stilts where each pair of stilts has the ablity to retract away from the scalp when 
pushed in and resilentiy rebound towards the scalp when this pressure is released. These additional pairs of stilts would most likely be 
introduced one behind the other. 

CROSS-SECTIONAL RESHAPING AND HAIR ATTACHMENT ON ONE HANDLE 

Another possible combination of two system on one handle is to place a hair cross-section reshaping stack in front of a hair extension 
attachment stack. Such a system would reshape the cross-sections of natural scalp hairs and then attach hair extensions to them. Naturally, 
such a system would ideally have a straightener. It may use one straightener that precedes both the reshaping and attachment systems or two 
straighteners, one proceeding each directly. 

HAIR EXTENSION REMOVAL AND CUTTING FUNCTIONS ON ONE HANDLE 

Yet another possible combination of two systems on one handle is to place a scalp hair cutting system after the hair extension 
removal unit. The hair cutting system could be either be some form of conventional electric hair trimmer or the automated hair cutting 
processing stack embodiment. In such a system, the hair extensions would be removed and scalp hairs cut to the desired length in one step. 
Such a system is desirable for people who want to keep their natural scalp hair very short and unseen relative to the hair extensions. Ideally, a 
straightening system should continue to tension scalp hairs as they are cut and the cutting system's height above the scalp should be made 
adjustable. 

""Pre-Programmed Styles: 

Another labor-saving strategy is to use hair extensions that are already cut to the correct lengths before they are attached to the scalp 
hairs. Such a system would make possible pre-programmed hairstyles. To best do this, the hair extensions should be cut to length by the time 
they are placed in the hair extension cartridges. Since hairstyles usually are composed of hairs of different lengths, the clip cartridges will have 
to be filled with hairs of a variety of lengths. This can be done several ways: 

One way to fill clip cartridges with a variety of hair lengths is to fill each clip with hairs from different sources. This can be done by 
moving the hair extension clip cartridges relative to their filling sources. 

Another way to fill clip cartridges with a variety of hair lengths is to cut hair extensions to the correct lengths as they move on a 
conveyor system headed towards the clip cartridges. The best way to do this is to introduce a hair-tensioning and straightening means such as a 
vacuum along the path of the conveyor. This will pull all the conveyor held hairs largely straight and perpendicular to their supporting conveyor 
system. Further, place a cutting mechanism such that the tensioned hairs must flow through it at some point along their lengths. The cutting 
mechanism should be given the ability to move towards and away from the hair supporting conveyor. This will allow the hairs coming through 
the conveyor to be cut to a variety of controlled lengths. As such, the hair extensions placed in the clip cartridges can have a variety of lengths 
ordered to produce a desired hairstyle when attached to the head. 

In order to better control the filling of clip cartridge, counting sensors could be placed along the length of the hair conveyor that feeds 
the cartridges. 

—Utility Features <Safte v/Maintenence>-Macro Level*" 

The attachment system might have certain features incorporated into it that ensure safety and system maintence. I call these features 
utility features. The following are such utility features: 

""Between Customer Automatic Cleaninn Process 

The attacher and remover handle units could have some means of applying degumming, lubrication and disinfection that is used 
between hair attachment sessions. This application means could be a system that pipes the various maintenance fluids to the handle units and, 
perhaps, sprays it on them. Alternatively, the handle units could soaked in tanks of lubrication, cleaning and disinfection fluid. This fluid 
application means could be deployed automatically between sessions. If soaking tanks are used, sensors, such as floats, could be incorporated 
as part of the handle units in order to enforce dunking in the tanks. During fluid application, the moving parts could be activated so they get 
lubricated better. Before fluid application, the various application outputs, such as adhesive and solvent outputs, should use negative pressure to 
pull their contents back into the supply lines. This will cause air bubbles to form at the output nozzles. These air bubbles should obstruct 
entrance into the supply lines, preventing mixing of cleaning fluid with the output fluids such as adhesives. Whether sprayed or dunked, the 
handle units should be placed in a largely sealed container during cleaning to prevent cleaning fluid from escaping and causing a mess in the 
hair salon. Said container likely has a drain. Additionally or instead, heat or UV light might be applied in this container to facilitate cleaning. 

**~Use of Sensors to Monitor for C orrect Handle Movement 

Both the remover and attacher handles are typically run over the scalp by following between track-guides placed on the surface of the 
head. In order to ensure that these track-guides are followed and that the system is moved over the scalp at the correct speed, alarms could be 
used. Tracking centering alarms could be based on sensors that measure pressure against the track-guides or electro-magnetic sensors, such 
as optical or magnetic sensors, that measure relative position of the track-guides. If magnetic sensors were used, the track-guides would have 
to be impregnated with a magnetically detectable material. Pressure sensors that give feedback on how hard the the system system is being 
held against the scalp might also be helpful. When such pressure sensors show that the system has been moved too far away from the scalp, 
the system's computer might be programmed to assume the end of a track-guide row has been reached, or if it knows otherwise because of 
some other means like a speed and distance measurement device, it could alert the user. Finally, if the system is being moved over the scalp 
too fast an alarm could sound or trigger a mechanism that acts like a break to stow the system down. 

♦Tensioning Hair Straightener Enhancement Features*** 

There are alternative ways of configuring a hair straightening and tensioning means. Below are descriptions of variant tensioning hair 
straightener embodiments: 

The scalp hair straightener originally was shown as a set of tines that first moves sideways (against another set of tines) to pinch 
scalp hairs and then moves upwards to straighten them under tension. However, the straightener could be configured so that it only has to move 
sideways in order to pinch and hold scalp hairs. In order to move the hairs upwards away from the scalp, air could be blown or sucked in the 
apporporiate direction. Hairs would be held firmly when the sideways motion pinches them, and move upwards when sideways motion 
releases the pinch. The pinch and release motion should occur fast enough that the system can be moved over the scalp at a desired speed. As 
with most straightener designs, the scalp hairs should be pinched and firmly held during hair processing and metering. It is not as important that 
hairs be held under tension when they are being brought into or exiting the attachment area, it should be noted that any means capable of 
conveying hairs upwards could be substituted tor air, such as forces derived from electrical charges. 
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Systems that used non-solid-based forces to straighten the hair could be employed. Functional areas which generate these (non- 
solid-based) hair-lifting forces could be positioned on the straighteners surfaces (likely tine-based surfaces) homologous to those illustrated in 
the first-described emboidment of the the tensioning hair straightener. If force-generating functional areas are actually positioned on surfaces 
which extend into the hair, such as tines, then these surfaces may require pathways through their supporting structures in order to power the 
force-generating functional areas. For example, air could be carried to the functional areas in hollow tubes but output only through discrete 
functional areas in the form of nozzle on a tine's surface. However, the various non-solid-based forces used donl necessariy have to be applied 
on functional areas supported by tines or any type of projection extending into a mass of hair. Instead, the force could be applied from a general 
location exterior to mass of hair on the human head. For example, vacuum intakes or electrically-charged surfaces could be used to attract the 
hair upward. The intake nozzle or attractive charged surface could simply be placed on a fixture that holds it a desired height above the scalp. 

The types of norvsoiid-based forces used to lift hair include, but are not limited to. moving fluids (liquid or gas), electrical charges or 
currents, forms of energy including, but not limited to, sound, heat, magnetic, electromagnetic. 

Systems that use air to help straighten hairs away from scalp should have their air nozzles placed in various manners. If the air 
nozzles suck air into themselves in order to create a vacuum, they should be placed a distance above the scalp at least equal to the the desired 
length of hair straightening . Alternatively, if the air nozzles blow air out of themselves in order to create positive pressure air currents, they will 
usually be placed near the scalp below the desired length of hair straightening. In either case, staightening systems that only use air and no 
mechanical pinching are a possiblity. However, they're less able to hold straightened hairs under tension than systems that use mechanical 
pinching. ^ . 

Generally, air and other non-sofid-based forces will perform the hair lifting and staightening function better than they will the nair- 
engagement-holding function (such as pinching or tension-holding via hooking or pinching). Thus, the a hair straightener which uses non-solid- 
based forces to lift will likely retain a separate hair engagement function such as pinching. For example, a system that uses air currents to lift, 
but having some portion composed of pinching tines like those shown in the first-described embodiment is a likely implementation. This 
pinching portion may (or may not) be limited to only one portion of the straightener, such as a band along its top. This type of configuration will 
likely still be used even if non-solid-based forces are generated by mechanisms which are NOT supported by projections extending it a mass of 
hair such as tines. For example, vacumm intakes placed on fixture (which itself could be part of the straightener unit) that holds them over the 
scalp could be placed above a pinching means (like a set of pinching tines). The vacuum would generate the hair lifting, and the pinching means 
could be sotey responsible for pinching and holding the hairs in position. 

— 1 Rfl nf a Rotary Means to Strainhten Hair 

Rather than the using tines that pinch and slide relative to each other to tension scalp hairs, tines that rotate relative to each other 
could be used. Such a rotary straightening means might be rollers of a largely cytinderica! shape used to move hairs away from the scalp. 
Alternatively, the rotary means might be belts that are used to move hairs away from the scalp. Regardless of the exact configuration of the 
rotary means, the rotating members should typically be used in pairs, functionally and structurally analogous to the tine pairs of the first 
emobodiment of the straightener. Each member of a pair should rotate in an opposite rotational direction than the other, and their closest rotating 
edges should both move in the same linear direction away from the scalp. Although less ideal, a system that uses rotating members paired not 
with other rotating members but with stationary surfaces is possible. Regardless of whether rotors are paired with other rotors or stationary 
surfaces, scalp hairs should be guided between each member in a pair in order to allow the rotors tight contact against the scalp hairs. In order 
to guide hairs into these tight central passageways, the rotary means should be proceeded by narrowing areas that funnel the scalp hairs into 
said passageways. These tunneling passageways could be formed by placing pointed shaped projections in front of the rotating members. 
These pointed projections could be non-rotating and independent of the rotating members or part of the rotating members, for example, the 
rotating cylinders could have fronts that narrow into cone shapes. Regardless of the exact nature of the tunneling system, it should prevent hairs 
from going between two seperate rotor pairs because the most lateral rotating surfaces of each pair move in a linear direction towards the scalp. 

The rotating pairs should be able to exert a certain amount of pinching force on the hairs between them. To best do this, each member 
of the pair could be resiliency mounted relative to the other. This resilience may be achieved by a mounting each rotating member on a resilent 
axils, by placing a resilent material under the rotating belts, or by fabricating the rotating parts themselves out of a resilent material. 
Alternatively, the pinching force could be achieved in the same manner it was in the straightener originally described in the original embodiment. 
In other words, my actuating the staightener's tines (or pinching pairs) together. 

The rotating members will likely be driven by a mechanism such as a pulley system that has a belt or cord interlaced through it. It is 
most likely that each individual roller will not be independently powered, but all the rollers will be connected so as to share a single power 
source. This connection of rollers could benefit from a connectivity bridge situation where the tines are the individual rollers and the connectivity 
bridge between them is the drive system. For example, the belt or cable in a shared pulley system could be considered a connectivity bridge. At 
those areas between each roller pair that form the hair pathways, the drive system should be elevated above the desired length of hair 
straightening. In these same areas, the drive system should usually have a shield near it that separates its moving parts from the scalp hairs. 
However, the drive system can extend downwards towards any lower-lying rollers in any of those areas where they do not intersect the scalp 
hair pathways (hair channels). 

Although rollers in each pair (of pinching tine structures) must rotate in opposite (rotational) directions, it is most ideal to configure a 
drive system that uses a single belt or cable moving in only one direction. In order to get a single direction drive means to rotate rollers in 
opposite directions, it will is best to contact opposing rollers from opposite sides, be twisted backwards around certain rollers, or first contact a 
direction-reversing roller or that goes on to contact a hair pinching roller itself. 

If belts are used as the rotating pinching means, then belts of various heights (their direction of move is perpendicular to the scalp) 
can be used along the length of the hair straightener. For example, taller belts that touch the scalp, in order to pick up hairs, could be used at the 
front of the straightener. Likewise, shorter belts that do not touch the scalp, but remain above the attachment stack where they serve to keep 
hairs straight, could be used at the back of the straightener. A functional equivalent can be achieved by stacking rollers. The stacks should be 
linear with hair pathways between them. Such stacked rollers would only need to be driven by a belt from the back of the straightener rf they 
interlocked with each other so as to transfer rotational movement among each other. This interlocking would most likely include the use of much 
thinner rollers or gears, that do not come in contact with the hair, placed between the rollers that do. Said thinner rollers would be used to 
transfer rotational movement among the larger rollers in a manner so that they all rotate in the same direction. 

—Independent Pinching Means Used Wrth Straightener 

Regardless of the type of straightener used to lift hairs, an independent pinching (or other form of engagment) means, most likely a 
set of pinching tines, could be placed over it (or in the case of non-sotid-based-hair-tifting forces, sometimes under the areas that generate 
them). This pinching (or other engagement) means would not be responsible for lifting hairs over the scalp. Rather, its primary duty would 
simply be to help keep the straight hairs that enter it straight It could help a pinch-and-release type straightener (the type in the original 
embodiment) by pinching when the lifting mechanism below releases. It could also help any type of straightener by securing tension or pinching 
in a manner that it acts like a break, stopping forward advancement of the attachment or removal system. For example, it might be desirable to 
stop forward movement of the attachment system while hairs are being attached. It also might be desirable to secure the tension on the scalp 
hairs while they are. for example, being metered out by a hair isolation system. Such a pincher most ideally should be composed of or coated 
with a high coefficient of friction material such as silicone rubber. Although some use might be found for such a pincher break with the remover 
system, it is probably best not to use is there because it might prevent the bend-under belt system from carrying detached hair extensions away. 

—A DESCRIPTION OF TH E STRAIGHTEN ER WITH RESPECT TO THE ENTIRE HANDLE UNIT AND ATTACHMENT 
(PROCESSINGS STACK 

Regardless of its exact mechanism of operation, any straightener will usually be positioned in a special manner with respect to the 
attachment stack or remover, or any other processing system, for which it is straightening scalp hairs. Since a straightener may serve either an 
attachment stack, remover or any of the processing-stack emboaiments.whether described herein or not, all will be subsumed by the phrase, 
"processing system." Below various attributes of straightener position relative to a processing system are descirbed. 

First a hair straightening system should usually be positioned in a flexibly yielding manner that allows it to move relative to the 
processing system (tor example attachment stack) it serves. The following describe some methods of such placement: 

The straightener is often located in the following manner 
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-Attached, either directly or indirectly, to handle means AND in front of a processing system, such as the attachment stack 
-Portions of it often extend back over a processing system, such as the attachment stack. 

The straightener usually motes relative to the processing system in one or more of the following ways: 
•Mounted on a fulcrum, so that it moves rotationally 

-Mounted on a spring or other flexible mechanism, or straightener itself made from deformable materials, so that in can move in one or more or 
the following ways: 

-Vertical retraction away from, and advancement towards, the scalp 
-Horizontal retraction away from, and advancement towards, the scalp 

Note: Although the above movement patterns usually apply to a straightener where the entire unit moves, they also usually apply to a 
straightener that allows part of itself to retract into itself. 

FnmA Ayprhon areas of Hair Straightener Means; 

Additionally a hair straightening system should usuaily exert force on scalp hairs within the following areas with respect to the 
processing system which it serves. The scalp hair tensioning or straightening means should exert largely upward (with resepct to the scalp) 
lojES on hairs in the following areas, designated by letter described below and shown in FIG. 121: 

A: The force extends down below and in front of the attachment stack (processing system) down to or very near the surface of the 
scalp AND may also exert this upward force on scalp hairs in one or more of the following areas: 
B: The force remains in front of the attachment stack. 
C: The force remains above and in front of the attachment stack. 
D: The force remains directly above the attachment stack. 

(AND OPTIONALLY: The straightener means is so attached relative to the attachment stack (processing system) that the forces 
maintain these relative positions, such that a hair lying flat on the scalp experiences these force-areas A.B.C.D, sequentially. 

-And as a further option, it might only experience forces attributable from only one of these areas (or an area with one of these area) 
at any given time and not be disturubed by forces out said force-attributable area. In other words, it might be moved from one area to the next 
incrementally but unit it reaches the next area it cannot be influenced by the next area This option is would not be the case if, for example, air 
intakes were simply placed on a fixture that holds them several cm over the scalp because the resulting air currents would usually move 
erratically between several areas. However, if an acuation means or non-solid-based force-generating actuation means had discrete functional 
areas placed on projections (such as tines) extending into a mass of human hair, then said functional areas could limit their spheres of influence. 
For example, such functional areas capable of limiting the spheres of influence include, but are not limited to, micro-machine actuators, gentle 
air currents generated by nozzles placed near the hairs, electrically-charged surfaces placed in a similar manner.) 

Note: 

-Moving hairs through the staightener in increments from on functional area to the next may be desirable because it is more 
predictable and neednt affect anything outside of the hair straightening system. An example of a short distance would certainly include a 
distance less than the height of the attachment stack (or more broadly hair processing system). 

-By sometimes using the word tensioning straightening with reference a device which holds hairs more perpendicular than their 
natural state relative to the scalp, we are trying to differentiate between it and chemical and heat hair straighteners which are designed to, at 
(east somewhat fixate the hair with a longitudinal curvature. This is not to say all embodiments of tensioning hair straighteners apply a great 
amount of tension to the hair. For example, if static electricity was used to orient hair in a more perpendicular orientation the scalp, one could 
argue that many of the force vectors suspending the hair technically arent tension. However, we would still consider such a system to fall under 
the category of a tensioning hair straightener. This not say that in many embodiments of the tensioning hair straightener that the tension isnl 
real. It many it is, and often very strong. 

-Ideally, but not always, a straighteners channels (if it has any) should line up with the processing stack which it serves. This way 
the hairs from the straightener will flow directly into the processing system's channels and will not have to be re-funneled into rows again. 



handle Refinements*" 

Previously, handles for holding the attachment stack and hair extension removal system were shown. These handles may oe 



enhanced with any of the following features: _ _ x 

- Referring to FIG 75 rollers could be put on the bottoms of the front stilts B of the handles. These rollers allow the front-most stilts to 
roll over the scalp without disturbing the hairs below. Furthermore, these rollers could be used to measure speed and distance over the scalp by 
feeding their rotational movement to a sensor. Additionally, these rollers could be attached to actuators that cause them to automatically brake 
under control of the system computer. To facilitate this breaking, the rollers could be comprised of a high friction material like rubber and/or 
have cleats 

- A processing system, such as the attachment stack, could be made to move up down relative to the scalp, in a manner similar to an 
elevator This could be accomplished in a variety of ways. For example, referring to FIG. 75, the front stilts B on the handles could be configured 
so that their tips move in and out. causing shortening and lengthening of the stilts. Alternatively, if stilts are not used, whatever portion of the 
handle that holds the processing system could be made to go up and down relative to the rest of the handle. Finally, the belt buckle, or functional 
equivalent, could have an elevator means within it that moves the attachment stack, or analogous processing system, up and down relative to 
the scalp 

-Several parallel processing stacks could be connected to a flexible backbone means that holds them aligned with the tracks of the 
track-cap (if one is used otherwise simply laterally spaced), thereby, allowing them to all advance over several tracks (positions) on the head 
together. Said backbone could be configured as or attached to a handle unit means. Alternatively, this like all handle assemblies could be held by 
amechanical arm(s) or moving support means, instead of by a human. The above-described assemblies may even obviate the need for using a 
track-cap. 

"♦Attacher Supply Lines-Joining & configuration*** 

The processing stack embodiments and hair extension removal systems all must be supplied with various inputs. These inputs may 
be energy, such as electrical or mechanical, or various substances. Although discussed to a certain extent before, below is further discussion of 
supply lines. 

Previously, the idea of using "contact-cards." as illustrated by B if FIG. 67, to consolidate many eiectncal contacts into a single unit 
was discussed At this point it should be made dear that the surfaces of these contact-cards are not necessarily perfectly flat. Often, the vanous 
contacts on each card must be arranged in a stair-step pattern relative to each other. Further, contact cards need not only be employed to cany 
energy. They could also be used to unify tubes into a single orderly array. An array of tubes joined together by a contact-card structure could be 
molded as a single object, ideally out of a flexible tough plastic such as Teflon. 

^•Thermally Insulating Connected Sunolv Lines 

Clearly, there is a benefit to uniting tubes with a contact-card immediately before they connect with the attachment stack. However, 
we may also want to unite parallel wires, fibers and tubes into bundles along their length. This is especially true if they are carrying a substance 
that must remain hot, cold, or otherwise protected from the enviroment. For this reason, similar tubes, say tubes carrying heated materials, 
should be wrapped together with an insulative means such as an infra-red reflective tape. To further control temperature within these bundles, 
heating elements could be introduced within each bundle. These temperature regulation elements could be of various types. For example, 
heating elements could be electrical resistance or tubes that carry a heated liquid in loops. If temperature-regulation tube loops are used, the 
segment of each loop that carries liquid towards the attachment stack should be incorporated into the insulated bundles. However, the sides of 
the loops that return the temperature-regulation fluid might well be left on the outside of the temperature-regulated bundles. 

When a thermally insulative wrapping is used, it will ideally be wrapped as close to the attachment stack as possible, perhaps even 
around the attachment stack itself. It this is impossible, then the contact card might be made out of an insulative material or a sealant materia) 
with insulative properties could be applied between the attachment stack and where the thermally insulative wrapping ends. 
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Although most likely used with the attachment stack, the above-described temperature control strategies could also be used with the 
hair extension removal system or any analogous processing system, 

ifiLiid Propulsion S ystems: 

Adhesive and other liquids used in the attachment process, or any process, can be propelled through the supply lines by pressure 
applied by several different methods as described below: 

Gas-in-Hne propulsion , „ 

In the first method, adhesive or other fluid could be transported to the nozzle outputs via air pressure behind it in the supply tine. In 
such a system there is no need to suck the fluid back towards its source resevoir. This is because only a small amount of fluid has been infused 
into the fluid supply lines. Any excess fluid remaining after a single use can simply be expelled. This is possible because this small volume of 
adhesive or other fluid is pushed from its source resevoir several feet along a supply line by air pressure behind it in the line. The line only 
contains a small amount of fluid at the very front of the pressurized air. This means the fluid supply iine will be emptied between uses and can 
actual v be blown or washed out before its next use. A ^ ^ , 

Such a system will usually have a small chamber that is filled up by a much larger fluid supply resevoir. Once the smaller chamber 
is filled perhaps by gravity a valve between it and the main fluid resevoir should be closed. Next, a valve that supplies this smaller chamber 
with air pressure should be opened forcing the adhesive through the supply line. This air pressure should be introduced into the small chamber 
such that it is behind the adhesive. For example, the adhesive line could exit through a tunneling bottom in the small chamber, while the air 
pressure could be introduced from the top. Sufficient air pressure should be applied in order to bring the adhesive to its output nozzles m the 
attachment stack. This can be done by applying a timed pulse of air pressure, or by constant low pressure air. Constant low pressure air will be 
sufficient to move the adhesive through the relatively wide supply lines but not to expel it through the thin output nozzles in the attachment stack. 
Naturally when adhesive is desired to be squirt out of these nozzles, air pressure will be applied in short powerful pulses. Any small amount or 
excess adhesive that remains at the end of a session can simply be discarded by forcing it out nozzles. The lines can even be washed with a 
solvent and then blown clean. If a washing solvent is used, it should be introduced into the same small chamber in the same manner that the 
adhesive was. 

Liauid-in-Hne propulsion . 

A second type of propulsion scheme pushes adhesive through the entire length of a supply line soley by raising the pressure in the 
main adhesive resevoir It has an entire supply line of adhesive uninterrupted from the resevoir. in such a configuration, when adhesive is 
expelled throuqh an output more always takes its place from behind. This means that to prevent adhesive contamination between uses, negative 
pressure might be applied to suck the adhesive backwards through its supply line. Hopefully, the resulting air bubbles at the tip of the supply 
lines will prevent contaminants from moving backwards down the supply line. ■ . ^ ^ • 

A system such as this one not only has an adhesive supply line that leads straight from main adhesive resevoir to the adhesive 
outputs in the attachment stack. It also has to have some means of applying both positive and negative pressure to the adhesive in this large 
resevoir. In theory, a mechanical means of pressing directly against the contents of the resevoir could do this. However, it is more practical to 
aoDlv air pressure into the resevoir. , . . „ « . . 

Regardless of the type of adhesive-propulsion scheme used, these propulsion schemes apply not just to adhesrves but all fluid 
outputs used in the attachment process, or by any type of processing system. Each of these various fluids should be kept in its own resevoir. 
Each of these resevoirs will need to be cared for in its own way. For example, cyanoacrylate adhesive cures upon exposure to moisture tn the 
air Its life could be extended if the air at the top of its resevoir tank could be kept dry, such as with the use of destccants. In a similar manner, the 
wax-rosin mixture will turn solid if not kept above a certain minimum temperature. Thus, the wax rosin resevoir tank should be heated pnor and 
during system use. 

i ising Qolor Adhesive: 

Most ideally a clear invisible adhesive that works fine with all colors of hair will be used. However, if using different colors of 
adhesive on diffent heads of hair is desirable, then the system can accomodate this by using one of the following methods. You should note these 
following methods apply not just tor dealing with various colors of adhesives, but also for dealing with various colors or types or fluid to be 
applied on the hair such as various coatings. 

>Mixino Custom Colors: _ , ^ . . . . 

When creating custom colors of adhesive, relatively pure coloring agents can be mixed together in proper proportion and added to tne 
adhesive Alternatively, the adhesive could be supplied in several primary colors which are mixed together in proper proportion. In bom 
methods mixing must occur. This mixing wilt usually occur in a small mixing chamber. This mixing chamber might be placed anywhere 
between "the adhesive supply resevoirs and the adhesive output nozzles. In fact, simply placing several primary color adhesive output nozzles 
near each other in the attachment chamber might provide sufficient mixing. If the gas-in-line propulsion method is used, then it does not really 
matter how dose the mixing chamber is placed to the output nozzles in the attachment stack. Because air pushes the adhesive tnrougn tne 
entire line the same amount of colored adhesive is used regardless of the distance it must travel. However, if the liquid-in-line propulsion 
method is used, ideally, the mixing chamber should be placed very close to the output nozzles because there will need to be a continous hne ot 
custom-color adhesive between the mixing chamber and the output nozzles. Generally, this custom-color adhesive will have to be discarded 
after a sinqle use. Thus, a long distance between the mixing chamber and outputs wastes much adhesive. 

In both configurations, the components to be mixed could be introduced into the mixing chamber through one way valves. In the gas- 
in-line propulsion system, this mixing chamber could be the same small chamber that adhesive is usually released into before it is sent through 
the supply tines. In the liquid-in-line porpulsion system, the pressure of inputs into the mixing chamber through one way valves could force tne 
mixture out of a single valve that feeds a single supply line. 

Electing Among a Selection of Standard Colors: , . . • ito 

Alternatively, the system could work like a modem gas pump. There could be a selection of several standard colors, each having its 
own resevoir, but all sharing the same adhesive supply line. In the liquid-in-line propulsion system after each use, the last color used should be 
sucked from the shared supply line completely back into its holding resevoir. In gas-in-line propulsion system, alt colors would have different 
main reseviors but would all probably share the same small pre-line chamber. 

-^Various Means of P reventing Half Buildup In System*** 

The various hair processing-stack type systems usually work most effectively on hairs that stand largely perpendicular to the scalp. 
However unlike conventional hair trimmers, most ot the processing-stack embodiments canl simply cut hairs all hairs in their path. Thus, this 
presents a problem because hairs have entered the hair processing stack system and various structures associated with it. and said hairs are 
oriented largely perpentcular to the scalp. If such systems do nothing to help the hairs that have entered them exit, the hairs wilt tend to remain tn 
the mechanisms of the system, taking up space, for too long of a time. Thus, regardless of whether a processing-stack type embodiment is 
used or some completed different type of hair processing system that is also subject to hair-buildup in its mechanism, ideally, devices should 
be implemented to prevent this buildup. In other words, device that moves hairs out of path of the processing system and its mechanisms faster 
than they would move out of said path because of mere processing 

The device originally discussed for moving hairs out of the way in the first-described embodiment of the hair extension attachment 
system was the bend-under system. The first-described embodiment of the bend-under system was configured using two pairs of pinching 
belts to engaged hairs, and it was placed below and towards the terminal ends of the processing stack's hair channels. However, the 
embodiment of the bend-under system first discussed is neither the only possible variant ot a bend-under system nor the only embodiment ot a 
broader class of device which we will refer to as a means ot preventing hair-buildup in front of an obstacle associated with a hair processing or 
manipulation system. Generally, wherever a bend-under system is referenced, other types of hair-buiidup-prevention systems can be used in 
its place. 

Hair-buildup-prevention systems can be divided into two general categories: Continous and Interrnittent. 



50 



WO 99/22694 




PCT/US98/23055 



""Contino ii* Hair-buildup-prevention systems 

The continous hair-buildup-prevention systems are based on bend-under schemes. This is to say bending hairs under sorriepart of 
an obstacle associated with a hair processing or manipulation system. Although these systems are likely to use belts and bend hajrsunder the 
connectivity-bridge portions of a hair processing system, neither using belts nor bending hairs under connectivity bndges is an absolute 
^uirernent For example, the system could use rollers to engage the hairs, and many of the hairs might get bent under the tine portions of an 

assembly. different types of bend-under systems can be configured. For example, bend-under systems that use air electrical 

currents or charges, rotary, or reciprocating means to apply the force needed to bend hairs under their obstacles are ail Posstoirtes Anair 
D^eo^em depending on where it is pliced relative to the processing system could be based on e^^^^nr SSnn 
reciprocating means might be used in a pair in order to pinch and pull hairs. Such means might be paired ^J^*"^° r 3^ 
meanTor simpiy a stationary surface that it presses against in order to pinch hairs. Atteraovefy. a rotary or recreating ™eans^ght havea 
S i o othef hair engagement means on it with which it engages hairs so that they can be puUed under tar obstacle • ^ga^ess of what 
nSeot means is used todeliver the necessary force to the hairs, generally, systems that deliver said force by pulling on hairs ^Pf^fd 
ten^hftThal^essmg-reMrt obstacle for which they're clearing a path, whereas, systems based on pushing hairs are placed above the 

obstacle forM^ ^ presented ^ exampje rt a b e,ow-obstacie system For an exampte of anabov* 

obstacle system, refer to FIG. 1 22. such a bend-under system A will both pull hairs C back into itself and push them out under *e rttstttfe j in 
toiS^nnectrSty bridge B. Such a system would (tothis by applying force (non-soiled or phased) i*™*™™*™™ *»" tn 
a direction of any of the movement vector arrows D, or a combination these individual vectors Unlike a ^^-^ra^nj^ft^ 
portioned variant that needs no assistance once it has engaged a hair ; an above^em variant is aide d by an obstoucton B toobs^ctme exit 
gunnel and prevent hairs from forming their bends towards the attachment area, rather than under the obstacle, in this case a connectvrty 
D^e^TOs obstruction E can be where it is shown or placed anywhere along the dotted vertical line F, including thickening tand ptong | at all 
coints along said vertical line . Said obstruction E might be the pullback hook, or any other means that can temporarily obstruct the c^nei at 
ffirCes 5 drawings shows a single hair, at different points in time, befog hereunder the connectivity jndge ^J£*™£^ 
^tem in the final drawing No three, we see that the tops of the hairs have been both pulled into and pushec^ut of *** 6 ^^^*™"?*! 
finable system drops them, and the hairs are putted out of said system by ttieir own weight and ^"c^ 

shown in the drawing; but many could be handled simuttaneosuly . In FIG. 1 22. bend-under system A may be a pair of rollers or belts that engage 
the hair by pinching or otherwise. 

— Intermitten Hair-Buildup-Prevention Systems 

Intermittent Reversing H air-Buildup Prevention 

We will discuss two types of intermittent system which prevent hair-buildup in front of an obstacle associated with the hair 
processing system. The first type involves backtracking or reversing hair movement mrough the processing sytem and ^s^ondtype 
Evolves elevating the processing system relative to the scalp. There are two vanants of the reversing system, targely-paralleWo-movement- 
pattvoriented processing systems and largely non-parallel-to-movement-path-oriented processing systems. By ^^^^^^l mani 
refering to movement of a processing system relative to the scalp. By parallel vs. non-parallelonentation, we are speaking of said movement 
path direction over scalp relative to the most promertient direction of movement hairs take within a processing system. 

1 . LARGELY-PAFWJ.EL-TO-MOVEMENT-PATH-OR1ENTED: 

The operation! sequence of the largely-parallel system is to backtrack exiting hairs jhrough their their ™^ 
the processing system after they have been processed or manipulated by it. Next, convey said hairs laterally to ^ea^t one^^ 
processing system. Finally and optionally, apply force to said exiting hairs capable of moving mem backwards The most pro 
bf movement hairs take within the processing system is largely parallel to its movement over the scalp, msi Means used to convey or apply 
force to hairs may selected from, but not limited to, any means previously described in this document for these purposes. 

2. LARGELY-NON-PARALLEL-TO-MOVEMENT-PATH-0RIEr4TED: 

In the largely-non-parallel system, the paths hairs take inside the processing system are configured to have the most Pramenient 
direction of movement hairs take in a largely non-parallel direction relative to the system movement oyer the scalp JT^ters ^t be 
backtracked through said largely non-parallel portions. Once backtracking is complete, said hairs are largely tn an area which tsnl obstructed 

bv the processing system relative to its movement over the scalp, thereby, avoiding hair-buildup. ei , oh „ _ 

Y P However! a means of actively encouraging hairs to take the largely perpendicular path into the hair ^^ s '^ c s ^ e ^ C Jl^id 
preliminary acutator that engages hairs and moves them in, a preliminary-hair-actuation non-sol.d-based) lorcetat j£ s JS^ A Mrs 
acutator, movement of hair processing system itself into the hairs, or configuring the tensioning hair straightner TOans to teraon so that hairs 
arcunder some tension around the entrance areas of said (largely-perpendicuiar-path) hair processing system might be necessary m& Ttns 
arcing under tension is due to a tendencey for the hairs to want to staighten out in a straight : tine intersecting the ^P^^ n 9 ^J?^ on ™ 
far side of said hair-processing sytem. Preliminary actuator and preliminary-hair-actuation force denote actuation means that wouldn't be 
necessary if the processing system were oriented more parallel to hair flow. 

ORIENTED emobidments, ideally, some pretiminary-obstruction means for keeping the limited group of scalp hairs, which currency nave 
^to^rts^ssto™* hair-probessing system, seperate from those trailing behind them during hair-processing-system entrance^ 
^m|(p1oo^ed hairs) through their pSis. Addtionally , said preliminary-obstruction me^ 

moving laterally and past the hair processing system prematurely before being processed. This preliminary-obstruction means J™ 3 ^^ 0 . 
Ke.but^not limtedto, an additional set of hair-rr!etering means perhaps based on a multiple hair channel design or attemM. basedon 
one large hair channel placed ahead of the cardinal-processing system. The cardinal-processing system f <te/™ d ^ 
which performs (at least some of) the processes on or relative to the hairs which are the purpose of the use of the hair-prccessing s^tera as a 
whote.in™^ the preliminary-obstruction means serves to prevent premature entrance to or passage around said cardinal 

processing svs^em^ niem Qf ^rs take within a processingsystem should be assumed tc > be jhat of Ijna^^ 

into the processinq areas before contact with a functional area which has a purpose other than to merely act as a stationary hair-chamei wail, 
this direction of approach should be assumed to be largely perpendiuclar to a line running through like areas in parallel processing areas rt the 
system is actaulty. or was to be configured, with multiple processing areas and/or hair channels in parallel ^ .„ n cv/ctom ^ ftxit of 
-Generally, there should be enough space between the preliminary-obstruction means and cardinal processing system Wat ejat ot 
hairs reversed relative to the cardinal-processing system have a free path of movement either laterally around said cardinal system and/or past 
■t Of ««*-2«^ S3& 'tseH bacfcng up re*** hairs in 

PATH-ORIENTED emobidments can be configured, such as a processing system oriented diagonally to the direction ofmovement overscaip. 

-The means of laterally helping hairs around the side of cardinal system after reversal from it can include blocking enhance tort with 
an obstruction means whose forward edge is slanted in a direction largely non-perpendicular to the direction of ^^^® m ^^ n JE™ 
sclap. This blocking should occur in a time period after reversal of hairs out of the system is complete but bef weth e ^^^^g^ . 
means (if one is used) allows another group of hairs access to enter the processing system. Said obstruction edge may (or may not) include a 

5 1 



WO 99/22694 




PCT/US98/23055 



means of engaging the reversed hairs in front of it and guiding or conveying them in a direction either to a lateral side of the system or the back 
of the system or both. 

intermittent Elm/atinn Hair-Buildup Prevention 

-Processing system elevation, such as originally shown in the hair-cross-sectionai reshaping embodiment, could be used as a 
means of preventing (processed-) hair-buildup in front of an obstruction associated with the processing system. It is based on intermitently 
actuating the processing system relative to scalp by using a mechanism that moves said processing system either relative to a handle unit 
anoVor a processmg-system-attached fixture whose purpose is to support the processing system above the scalp. For example, the stilt-portion 
of the handle unit shown in the first embodiment is a fixture whose purpose is to support the processing system above the scalp. 

***A Computerized Contro l System that Renuirea a Code to Function*** 

In order to make sure that the operator does not use inferior materials, the system could be configured so that a code has to be 
entered in order to get the system to do a certain amount of work. The code verification system could require that a different code be entered for 
each batch of material used. For example, to ensure that the authorized brand of adhesive is used, with each container of adhesive sold, a valid 
code should be supplied. This code will allow the amount of adhesive in the container to be used, but this code will only be accepted by the 
machine once, in order to use the next container of adhesive, the system will require a new code. Ideally, each code will be custom generated to 
work only on a specific unit. As such, valid codes provided for one machine cannot be shared and used in an unauthorized manner with another 
machine The codes can be supplied by a variety means including keyboard, diskette, swip card, or any other computer input system. 

In order for the system to know how much work is being done, it could simply keep track of the time it is turned on. However, some 
operators might keep the machine turned on even when they are not really using it on the hair. Thus, use could be verified by sensors that sense 
movement over the scalp and/or hairs passing through the system. Such sensors include sensors hooked to wheels and sensors run across the 
channel pathways that detect movement of hairs through the system. 



REFINEMENTS AND IDEAS CONCERNING THE HAIR EXTENSION 

REMOVAL SYSTEM 

*"2 The hair extension remover system has been previously described. However, further refinements to this type of system are 

described below. 

Ul ***Mechanical Aspects of Remover*** 

y j Hair extension remover system refinements of a primarily mechanical nature are descirbed in the list below: 

O - The remover's input vacuum nozzles, usually, should be divided into thin slits, small apertures or have screens placed over them, 

s s ! This will prevent any hair extensions from being sucked into the vacuum nozzles rather than being carried away by the hair transport belts. Of 
~ff course this does not have to be the case if the nair extensions are supposed to be carried away by the vacuum nozzles. This might be desired if 
Q the hair extension are simply to be removed and not recycled. It might also be the case if there is a sophisticated recycling system that can deal 
even with hairs sent to it after they have been sucked through a tube. 

- Improve solvents ablity to dissolve by warming it before applying it to the hair. 

Cj - In many attachment systems, a temporary fast hardening adhesive means, such as wax, will be applied in conduction with a longer 

US last adhesive means such as cyanoacrytate. This temporary adhesive means is likely to rapidly soften and harden with heating and cooling. In 

^ order to remove this temporary adhesive means, the hair extension remover could be have a mode where it only applies a heated fluid to the 

4 * hair It would apply and suck away this heated fluid in the same manner as it does solvent and cleaning fluid. This fluid might be washed over the 

5 ~ ■ hair in great quanaties and sucked up in a fraction of a second after application. Alternatively, it might be applied and left on the hair for a short 
"•M time The hot fluid might be an oil or some other organic fluid that, once melted, the temporary adhesive would tend to remain dissolved in. The 

hot fiuid might have a very thick, even geMike. viscosity so that it sticks to the hairs and/or sticks the hairs together in bunches so that detached 
U hair extensions donl fall from the head spontaneously. . . . 

The temporary adhesive removal substance may use some other removal means than heat. It miaht use a solvent strong enougn to 
~ dissolve only the temporary adhesive but not the more permanent adhesive. For example, isopropyl alcohol will dissolve a mixture of beeswax 
and rosin, which can be used as a tempoary adhesive. However, isopropyl alochol does not effectively dissolve cyanoacrytate adhesrves, which 
can be used on a more permanent basis. Regardless of the exact nature of the temporary-adhesive-removal substance, it will have to be 
washed off itself. Perhaps, this can be done by using the remover system to apply a detergent and water solution which will be vacuumed away 
a moment after it is applied to the hair. 

- The solvents used to detach hair extensions are are usually flammable. In order to reduce this risk of fire, certain precautions might 
be taken. For example, a sensor capable of detecting fire and fire extinguisher nozzles could be placed in or near the remover handle unit 
Naturally, the sensors would be configured to trigger the fire extinguisher nozzles placed nearby. 

Alternative fire prevention methods include incorporating a fire retardant substance into the solvent or applying such a substance with 
the solvent. To illustrate, a flammable solvent gel could be under, above, or sandwiched between a fire-retardant gel. This would be 
accomplished by a mechanical process. For example, fire-retardant gel could be extruded through nozzles positioned on either side of each 
solvent gel nozzle. A similar mechanical scheme could be used to apply a protective fluid, gel or foam that shields the scalp from the solvent 
gel, so as to minimize the amount of solvent absorbed by the human skin. 

- To further reduce fire risks and health hazards, the hair extension remover handle unit could have a vacuum nozzle within it This 
would suck any escaping solvent vapors from the unit Such nozzles might be placed near and even in line with the solvent application nozzles 
themselves. In a similar manner, a hair cap that sucks solvent vapors from it could be produced. This cap would be used during the period while 
the solvent is detaching hair extensions. Solvent vapor rich air, from either source, could be bubbled through a solvent that will dissolve them, 
such as water in the case of acetone. Finally, this solvent could be safely flushed down the drain. 

- In most cases, the hair extension detaching solvent will be appied to the hairs, on the head, in long flat beads that will act on the 
adhesive for several minutes. In order to prevent hair extensions from falling out in an unordeiiy manner, the solvent should be thick and sticky 
enough that it holds hair extension in place, even after the adhesive that holds them have been dissolved. Ideally, the remover handle unit should 
be configured so that the long solvent beads line up with the remover channels that originally applied them. This way one row of hairs matted 
into a sheet-like group will go to only one remover channel, and wonl be disrubted by being split between two channels. This is facilitated in 
great part because the remover could use the same type of track guiding means that the attachment system does, most likely a track-guide cap. 

""Alternative Hair Extension Remov al Means 
Remove CVD films rings with: 

An alternative hair extension attachment removal means should be used if chemical vapor deposition (CVD) was used to deposit a 
ring of inorganic material around a scalp hair and a hair extension in order to attach them together. These rings typically will not be dissolvable 
by organic solvents, therefore, another removal means will be necessary. Below is a list of strategies for removing hair attachments without 
using organic solvents: 
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- Hair extension attachments that are not dissolvable by organic solvents might be dissolved with acids or bases. These acids or 
bases should usually be formulated into a semi-solid gel or paste. 

. it is possible that an attachment means that uses a combination of an organic adhesive with an inorganic ring might be used. For 
example, the inorganic ring might be applied using CVD or by crimping metal around the hair atechment area. However, these inorganic nngs, 
although strong, might it some cases might slide so that they fail to hold their positions on their hairs. To prevent mis sliding, an organic 
adhesrve might be applied to both the rings and the hairs, after the rings have been placed around their hairs. In order to dissolve such a 
combination attachment, the organic adhesive should first be dissolved with a organic solvent, as previously descnbedL Once the solvent is 
removed, the rings could be slid off the hairs by pulling them lengthwise through slits that have a wider diameter than me hairs btrt ^smaller 
diameter the rings! These slits might be configured as tunneling notches cut into me connectivity bridge area. Hairs will be funnels Nrto mese 
S>in slots where they will pulled through by me bend-under system. As me hairs are pulled I through the nngs win be pulled off Likewse these 
rings coUd be slid oft by sliding hair bundles through pincher notches similar to those pmcher notches descnbed for use with me attachment 
system. 

- Alternatively such inorganic rings, or any sufficiently rigid attachment means, might be cracked mechanically. Ultra sound should 
be counted among such mechanical cracking means. A crushing means such as hammers or rollers are omer possibilities. However the 
danger of using such a crushing means is mat me hairs themselves may be perrnanently flattened and damaged. To P^^*^ 
narrow distance between crushing surfaces must be held to a minimum distance. Furthermore, only a limited number of hairs, at any given 
moment, should be allowed between crushing surfaces. This might require me use of metering/isolation system like those descnbed forme 
attachment system. 

-" Ways to p r event and deal with attachment of 2 or more scajp ha i rs to each other; . . . 

The attachment stack can use systems mat isolate single scalp hairs. This way only hair extensions will be attached to scalp hairs 
Scalp hairs will not be attached to each other. However, what if me systems used by the attachment stack fail to d 0 *^^^ 
hairs get attached to each other. Certainly, mis is undesirable because if a person combs or runs her fingers through her hair, me fingers mtgnt 

get caught ^j^?^ a ^^^ from getting attached to each other, if this cannot be prevented, a system that detaches 

scato hair from each other but leaves mem attached to hair extensions could be used. The best way to configure such a system is to space 
sheets with wedqe-shaped cross-sections pointed forwards, as tines along a connectivity bridge. The flat surfaces of mese wedge-shaped 
sheets should be iarqely perpendicular to me scalp and parallel to their direction movement over me scalp, and me tips of me wedges should be 
placed near me scalp and pointed forward relative to their movement over me scalp. These sheets could have a center to center spacing less or 
approximating equal to me spacing of hair follicles on me scalp, in other words about .05 of an inch (1.27 mm). They could also have an edge to 
edge spacing sufficient to allow hairs to pass between mem, about .01 of inch (.254 mm), or greater. This assembly o wedges could be moved 
over the scalp in a simitar manner to me way mat me straightener is. in fact, like me straightener. mis wedge assembly might be made 
moveable relative to its handle unit The points of mese wedges will tend to get caught under me arcs that connected two connected: scalp hairs 
form Further me qentielv slopinq wedqe-shapes will relatively gradually force itself between connected scaip hairs, tnus, peeling them apart. 
However, mese wedges will tend not to detach hair extensions from scalp hairs because they cannot get caught between a scalp hair and Irts 
attached hair extension. Since me adhesives used usually temporarily weaken upon exposure to heat, heating mese wedges will help mem peel 

two scalp hairs ^>|^ wed system cou i d be combined with me remover unit Other systems mat could be combined with it and me remover 
include a hot oil applicator tor dissolving me temporary holding wax/rosin adhesive and a solvent gel applicator for dissolving me longer term 
holding adhesive. 

K^oina ApohedSo^ve^ primarily deal with keeping me applied solvent only where its needed are descirbed 

in me list below: 

- In order to use anv solvent mat is undesirable to get on me scalp, such as methylene choloride. mix me solvent into a slurry with 
small particles mat will through capillary action prevent solvent from escaping. It's important mat the pore size between slurry particles is 
sufficiently smaller man that found between human hairs so mat me slurry wins me competion with me hairs for soaking up ^solyen an d thus, 
keeps it off me scalp. Also, me slurry-paste should stick to me hairs so that gravity doesnl pull it down me hair shafts onto the scalp. A sticky 
slurry paste is also desirable from me standpoint of immobilizing detached hair extensions before me remover can get to them, 
siurry pd» ^ ^ ^ ^ h g mabxta: 1 . Fomutate it with a thick viscosity 2. Allow its viscosity to increase wrth a partial 

evaporation of solvent from the slurry. 3. Use a chemical hardening reaction similar to piaster of paris or concrete (only weaker only small 
percentage of slurry on its extenor surface should react mis way). 4. Add sticky organic substances to the slurry PerhaDS^o^raantc 
substances are slightly in solution or perhaps their molecular weights are too great for them to be dissolved (or mere s some omerre^n they 
cant be dissolved) In tact, organics mat donl fully dissolve could replace inorganic grains mat donl dissolve, mother ^words^ thej*Dduct would 
be a gel rather man a siurry. Finally, mis thick solvent slurry or gel might itself be applied under or within a protective t«™ thai -retards 
evaporation of me solvent Said protective foam would most likely be simultaneously applied by a seperate set of nozzles on me remover. 



. Think of small qrains as having little capillaries between mem mat are forced to form small capillaries that dead end at their line of 
contact no matter how big and non-pourous me object is they're in contact wrth. The solvent in mese capillanes dissolves me adhesive which is 
carried off and diluted deep within me capillary channels by diffusion (npj capillary action). 

- It is undesirable for me solvent in me slurry to evaporate because mis means mat it is no longer around to do its job. In order for me 
solvent in a slurry to evaporate, it must evaporate through me pores on me exterior surface of me slurry mass. These pores can be called 
exterior terminal pores because they are me ends of me capillary tunnels exposed to me me air. In order to prevent undesirable solvent 
evaporation consider me possibility of using a substance mat dissolves in me solvent within me slurry-paste such that as me solvent evaporates 
from me flxtfidoi terminal pores mis dissovted substance builds up clogging me exterior terminal pores. Thus, a "skin" is formed on me extenor 
of me solvent mass. This skin prevents further solvent evaporation from me paste. This same type of evaporation-preventing-skin-formatoon 
approach could also be used in pastes and gets which are entirely organic. However, since in 100% organic gels mere typically wonl be small 
particles, passageways or pores, me skin will be responsible for preventing evaportion of me entire surface area of me solvent mass in 
envelops. 

- Gelatin can be an example of an organic molecule mat really doesnl dissolve in water but can retain it. Hot gelatin mixed with 
solvent and extruded under pressure is likely to stay put in me hair. Of course, mere are many alternative organic molecules that could be used 
to make a solvent gel. Ideally, organic molecules mat will retain a solvent without fully dissolving in it and weakening its solvency should be 
used. 

- The slurry-paste or gel could be extruded throuah a slot on me remover as if it were caulk. The extrusion could be completely 
powered from me base unit and its rate synchronized wrth the remover's movement speed over me scalp to prevent excess solvent paste 
application. 

- Alternatively, me remover's solvent could be introduced into an air stream by a liquid output nozzle close to me exit of its air output 
nozzle. This would allow for fast adjustment of me application rate. 

- By applying hair tension far enough back with me tensioning hair straightener, at least during solvent paste application, me caulk-like 
ribbons of solvent can be placed at an exact distance from me scalp and their ribbon-like structure will help: 1 . Support me detached hairs. 2. 
Hold hairs into pre-separated and straightened rows such that me straightener need not be used on me removers solvent washing pass, or at 
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least it would not be used as vigorously. Note; The washing pass is the second pass the remover usually makes. During this pass, it washes the 
caulk-like ribbons of solvent from the hair after the solvent has dissolved the hair extension attachments. 

- Bald spots might present a problem in terms of protecting the scalp from solvent contact. To remedy this, hair sensors could be put 
in the remover Solvent would not be applied in areas where there are too few haris. Alternatively, bald areas could be sprayed with a substance, 
oemaDs a Dowder that is less absorbarrt of the solvent than the paste-forming solvent vehicle is. Such a substance could be applied manually to 
bald spots or sprayed on by the remover either using outputs located betow the solvent outputs or outputs that spray at a steep angle mats sure 
to make it to the scalp through the hair. 

- Solvents (usually organic) might be used on hair for various purposes including removing hair extension attached with adhesive or 
solvent-dissolvable hair coatings. In order to reduce any drying effect the solvent might have on the skin and hair, certain steps canbe taken like 
disso vino conditioners in it. These conditioners may include various substances known to form a protective film on keratinous surfaces or an 
oi^substence similar to the natural oils found in hair. Dissolving such substances in the solvent will reduce its ability to dissolve adhesive, so 

their concentrations should be carefully calibrated. ... . . „^ 

ineir roncB ™£V deaj ^ss^ves adhesive (or coatings) fast and thoroughly, while robbing the hair of as little moisture and oily substances 

as nossible The nail polish remover industry faces these same challenges. Prior art in this industry includes nail polish removers -that .combine 
rawerful solvents like acetone or ethyl acetate, with proteins like colagen. Said proteins form a protective film on the hair surface that helps 
wevent moisture loss. We suggest that all prior art intended for use nail polish removers be considered when formulating an adhesive (or 
coahYtg) removal solvents for hair. Three of the most relevant U.S. patents concerning formulating gentie yet effective nail polish removers are 
4,829.092; 5.342,536 and 5,486,305. 

REFINEMENTS AND IDEAS CONCERNING THE SYSTEM THAT 
RECYCLES OR DISPOSES OF HAIR EXTENSIONS AFTER THEY HAVE 
BEEN REMOVED FROM THE SCALP 



_ complete vacuum transfer may be optional if the grasp position at the remover is sufficient constant. If belts need to be transfered to 

& a second belt for any reason simply maintain engagement in one belt set and using vacuum to pull hair largely perpendicular to said belt set 

IZ before introduction to a second parallel belt set. Also, a double belt remover is an option tor getting hairs between to be held between two belt 

y l sets. 

^ -Potential problem* Overly short and/or overiy curly hair extensions might jam the system. Overly short hairs might jam the vacuum 

^ transfer unit by being sucked up as a clump or more likely overiy short hairs would get conveyed to the dips as a clump. Overly curly-tipped 

TTi hair extensions might not hang straight down into the attachment area. 

S ^A^lywater to hair extensions while they're being carried on the first transport belt before they reach the vacuum transfer unit This 

fa IS effort -^^e^Tvacuum transfer unit, have the first transport belts take the hair extensions through a process that removes overiy short 

hair extensions (too short to make it successfully through the vacuum transfer unit). This process would consist of first pulling hair extension 
5 straiaht down from the tranport belts by applying downward air currents (vacuumed or blown) or any other functionally eQU\ va,er *£ ffl ' . 

Sten^rm^ may have to "be turned upside first). During application of downward air currents, a second iower^^rt belt 

^ s^em should pinch/engage hair extensions at a distance far enough below the first higher belt set mat short hairs dont get P'nched " Next, me 
£ oriSnal and highest trarwport belt sets should release their pinch on the hair extensions. Thus, overiy short hair extensions will no tanger be 
T. l^6^el^%^nbB vacuumed away and discarded. Next, upward air currents should be applied to the belts. The higher franport belts 
HJ should resume their pinch. The lower tranport belts could now release their pinch, but they might continue to maintain it. At this point, the belt 

system is only holding sufficiently long hair extensions. The belt system can now enter the vacuum transfer unit. ^h^^n^rt 
^ ma: In order to ensure that the upward air currents donl blow both the upper and lower hair extension tips into the higher transport 

3 belt, the lower belts could be surrounded laterally by marginal platforms on both sides. Ideally, these marginal P la to™ s^ u J d e ^ 
^ lower belts have pinched the hair extensions but before the higher belts have relinquished their pinch The marginal platforms s 00 ^^""® 
C3 until the upper transport belts have re-established their pinch. The marginal platforms could be placed at a .^^V^^^^n ttS^SSint 
sets verv bottom butbelow the upper transport belt. In order to prevent lower hair-extension tips from finding their way between the marginal 
pfatorTanS ^e towe™™rt belt the platform most optimally be placed at the same height as the lower transport bejt system such mat 't 
tom^ a seal around the loweTtransport belt system. In which case, upward air currents should originate at or above the marginal platform s 
surface. 

-To remove overly curly tipped hair extensions, have the second tranport belts take them through a sorting process ^ e ^fy^^^^ e J he 
unft. First the upper second tranport belts should release their pinch on the hair extension. (Alternatively, the S^a 
configured such that it hasnt yet pinched the hair extension.) In an area where there are no upward air currents sfraigten^g the upper tip or the 
S extension, the upper second transport belts should establish their pinch on the hair extensions. Overiy curiy hair extension tips wonl extend 
hfoh enough to be pinched. If the belts are moving so fast when the upper pinch establishment area that air resistance causes even straight hair 
extensions to bend, then reduce the air resistance by blowing from behind, sucking from the front, or even establishing a seal^ vacuum 
chamberthat is continaully evacuated by suction. Optionally: Once the upper tranport belt has reestablished pinch, blow a sideways ar current 
between the upper and lower belt such that tips that are just barely held by the upper belt are dislodged from it -Perhaps, > have »a , attird lew*! 
intermediate transport belts establish pinch on the hair extensions during this blowing process. These middle belts would be placed 
below me upperbete. Dislodged hair Extensions will be blown horizontal to such an extent that they will not even be pinched by the middle tote. 
Next: Havethe lower belts release pinch on me hair extensions. Vacuum away hairs that are dropped. They are me overiy curly nans triat djOT 
aet pinched by me upper transport belt. Using a marginal collar around me upper or middle transport belt, create downward air currents. Dunng 
mis time, have me lower belts re-establish their pinch on me hair extensions. If a middle belt is used, have it releasees pinch on the » hair 
extensions Finally create upward air currents, and have the upper belts re-establish pinch on the hair extensions. The hair extensions are now 
being held by an upper and lower sets of second transport belts which are taking mem to me hair extension clip filling system. 



REFINEMENTS AND IDEAS CONCERNING INDEPENDENT(OPTIONAL) 
ACCESSORIES THAT WORK WITH THE SYSTEM 

[[Independent Accessories for Safety and Convenience]} 

The various hair processing systems described in mis document can benefit from certain independent accessories that work with 
such systems. Descriptions of such accessories follow. 

Prntartivft Eyeglasses a nd Masks 
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Protective eyeglasses or goggles could be used to protect a customer's eyes from any unhealthy agent that might escape from a hair 
orocessing system. The type of protection needed depends greatly on the embodiment of the processing system. However, such eyeglasses 
may protect against agents like U.V., solvents, and hot liquids. The eyeglasses may fit over the ears tn the normal manner. However, smce the 
customer will most likely be wearing a track cap as shown in FIG. 83. it is likely that the eyeglasses will somehow snap onto the track cap. For 
example, it is likely that the eyeglasses could engage the track guide supporting perpendiculars below the ears and side bum area. The 
supporting perpendiculars are those portions of the track cap perpendicular to the parallel track guide portions. A likely form of engagement 
would be concentric cylinder over cylinder snap. For example, the cylinders attached to the eyeglasses could could each be hollow with a slit in 
its bottom that allows it to fit over the cylinderical perpendiculars. . 

Such goggles might be equipped with a positive pressure air hose that pumps clean air into said goggles in order to exclude solvent 
vapors from them. This positive-pressure goggle assembly might even be extended down over the nose and mouth as a mask. 

Rmiritng ent ri pp in g off attached hair extensions by putting excessive force on them when styling the hair, for example when 

braidinq the hair, braiding gloves could be used. These gloves have a relatively slippery surface which is likely to be made slipperier by 
application of a lubricant Hands wearing said gloves will be unlikely to grasp any hair extensions tight enough to np their ' a«^™ n * *° 
hairs The storage case for these gloves should have a lubricant resevoir in it. In fact, the gloves themselves should be stored within tfje 
lubricant resevoir or at least touching a lubricant soaked object such as a storage case lining made of sponge. The gloves will most likely be 
made of a slippery cloth, such as silk, or have their surfaces coated with a low coefficient of friction material, such as Teflon. 

flnan-To-Guide Track Place Holder 

A snap-to-quide-track place holder could be used to keep processed and unprocessed hairs separate so the attache r can be lifted 
from the scalp and refilled with a fresh cartridge, should the cartridge run out in the middle of a track-length, in other words, the track cap has 
rows formed between parallel tracks, tn the event that the hair attacher has to be paused in the middle of a raj* a jfece ^j^r ron^cted as a 
rodwrth a clasp on each end, where said clasps are spaced one track width from each other, should be attached to the track at a point between 
me scalp hairs that have been processed and those that have not This should be done before the attachment system is movec I away from the 
head The place holder, by holding the processed and unprocessed hairs apart, will allow the user to begin again where she left off. Ideally, the 
clasps can slide along the track so when the user begins she can slide the rod of the place holder back over the processed hairs out of the way of 
the svstem As lonq the rod is not slid too far back, it will make the processed hairs lay flat and keep them out the attachment system, even it the 
attachment system touches them. The clasps I am referring to most likely are made out of a flexible ferial h^ 
sections (or cross-section similar to each track's) with a slit near the bottom each. Each slit, when pressed down over the track, first flexibly 
widens over the track and then hugs around said track. 



Custom F ^^^^^Jj^^ t ^j in fig 33 Although several standard sizes of prefabricated caps might be used, there might be 
advantages to custom forming a track cap to an individual's head. The best way to do this is to start with components made out of a relatively 
flexible material that can be treated to become a rigid material. The track cap itself is composed omo types ^^L^S^SS^ 
tracks. These guide tracks are the many parallel tracks that run from front to the back on the head. These are the tracks that hajr at^hment 
system is guided between. A second type of track are the supporting tracks that hold the guide tracks togemer. These support ; ttacte njn i large ly 
Mrpendicular to the guide tracks and lately parallel to the hairline. There can be thought to be two support tracks, one in front of thehair running 
across the forehead.^nd one behind it running across the nape of the neck. Howeventhese two support jacks usually ^ nn ^^^ r ;^ en 
somewhere below the ear, to form a single support structure that enricles the head. The support tracks should maintain an adequate margin 
from the hairline so that they never overlie the hair, because this would obstruct the attachment system. fl - h . 

A custom-made track cap could be constructed in place on a customer's head. This is begun by atteching both ends of each flexible 
auide track member perpendicularly with both the front most support track and the rear most support track. The first guide track to be attached 
me t^Sp^rmacks is me one most in the center and at the top of me head Once this is done the ^support tracks are convenientiy 
held together and onecan work outwards symetrically adding new guide tracks on each side in turn. After all of the guide tracks areattecheKl 
bom encSof one support track should be attached to the me other support track. The guide tracks should be equally spaced, one ^tendardi Jack- 
width apart through their entire length. This spacing can be accomplished by using a device functionally the fame as s^^SSEf" 
place holder described above. These track spacing means should only be left on the cap assembly until rt is treated ^fl^^f.^^w an n 
P Although me support track might have receiving holes in it it is best if a clasp means is attached to the end of each gm6e ^ck and 

men clasped around me support track. Although guide tracks might have their clasping means integrally attached to one end. me clasp means 
at^h^^ebpposite end of each guide track most ideally should be a separate part from each guide track^isis because wedon^w 
howlong each guidetrack should be, and each will have to be cut to size on me head. If clasps were pre-attached to bom ends of agujdelrack 
one c^p would probably have to be cut off anyway. Thus, a joiner configured as seperate part compnsed of a dasp to fit around me side of the 
support Sack and attached perpendicularly to a clasp or open-ended cylinder to fit around I the £nd of a Quide^ck.^ 
should probably be composed of a soft plastic mat becomes ngid or otherwise permanently attached to the pieces ^eyho^ togemer 

P ♦■toweve r" dependent joined don't have to be used at the ends of all guide tracks. For example, me guide track to be used n the >very 
middle of thehead can be pre-attached to bom support tracks. The assembly can be molded mis way asone piece. Simitariy, alt theguide track 
toswartVa^ iust one of me support tracks might be prefabricated at equal distances from each other - Howevej the 

remaining guide-track-tc-support-track attachments shouldn't be made on me second support track because this would make rt difficult to get 

me tracks brt^ ^^^^^^^ are to be used every few inches along me guide ttacks and men removed after 
the cap is hartwearould each have one of its erlfe pre-attached to a guide track and a clasp disposed on meir other end. After harde ning these 
sMc^thould be removed. Thus, ideally me pre-attached end is very thin and weak so that it can eas.y be cut or broken off and me ctasp ^end 
e^rernairis "sort, (perhaps by making it out of a seperate material), so that it doesn't engage its track very tightly, or is made mm or perforated 
so that it too can be removed from me guide track to which it had been attached. 

A BRUSH THAT DOESNT GET CAUGHT BE TWEEN HAIRS ATTACHED IN AN UNDESIRABLE MANNER; , ^ 

Also use of flexible bristles, bristles with balls, or other smooth objects, at meir ends, or large ends with a cone shape. In omen words, 
brush or comb bristles (or bristle-like rods) with large ends cant get caught between two scalp hairs mat have been undesirably joined together. 

Hair D.ampj G ^auoe^ ^ ^ ^ ^ pan $e\ narrowing channels juxtaposed with a diameter measuring scale inscribed on it is a 
desirable accessory. By using a form of precession manufacturing, such as electroforming, a comb-like device with narrowing funnej-UKe 
palageV^b&n L tines could be formed. These funnel-like passage ways could narrow down through me range of scalp haj ramrtm. 
Tanner a hair is me farther it could make towards me apex of each passageway. Juxtaposed to me passageways could be a scale grating 
their width at various points. By running mis implement through the hair like a comb and men observing me narrowest diameter to which most 
hairs make it, an estimate of the typical diameter of me hairs present on a person's head can be made. 

Crimninq of Hairs Coated with a Wax-LikP Temporary P rotective Substance Which Have Also Been Exposed tQ a DiSUffide-Breattng 
Chemical. 

In many cases it might be desirable to use chemical setting of me hair in conjunction with me special types of hair processing 
described within this document Before attaching cosmetic hair extensions, it might be desirable to straighten a ^^^^^^ lT J^^; 
after hair extensions are attached, bom me hair extensions and natural hair could be given a permanent wave or curl together. Also, after cross- 
sectional hair reshaping, it may be desirable to permanently set me hair using chemicals. Such a procedure will help influence the desired har 
growth patterns. Vvhether the hair is straightened or given tight curls me procedure remains similar. Specifically, me hair has to be treated with 
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a chemical that will temporally allow some of the disulfide bonds in it to be temporarily broken and it must be set to hold it in the shape of a 
^siredlon^ 

„ nci minn In me caseofl rtaS^o^tenlng. the chemical agents used are often stronger than those used tor curling and are not 

■ release anupleas^t ^ F ^« rt ^^^^^7,^ fi?ff35r **«™- after a Sulfide breaking chemical is applied to the hair, 
the devtoc^sttl^KSJS* as wax. This temporary coating both alleviates theneed for curlers by serving as a fixation 
*e»»^ 

^^^i^^^BS^^wiS{^a^inaer means that wUI allow the hairs to be pulled through it Processing areas can be formed 
2S2T?2£S2l amtti ealKc^elpeSs by isolating a limited number of hair in said area. By holding hairs m a procesang area 
^^^^^wl^^P^A area or even individual processing chambes. The processing occurnng m this area may 

indUd8 *S?ng°s?»^ 

Thte LSSS-bv-seamem ctfmw^lhould be taaliated by intermittent pulling of the hairs by a bend-under system, and/or a Processing 
SjE^toSSSn^^ in ihe haif-cross-sectional reshaping embodiment, and referred to later as an intermittent 

elevating of hair through approximate!* equal to the length of hair *e crimptatan. 

SSSESSiEE^^ in ma coating/cross-sectionat reshaping errtxxJiment 

likely to be configured in a tine-based mannerusing connect.** bndges. A convex- 
== ^^L^^^iiirih^^^mor^ S of each hair channel and be made capable of meshing with its concave counterpart on the other 
U ^X^cZ^^^^r^ mW ^ e ^to^\ n t^ middle of their channel, or only one of them may 

<S move in m^ pairs of counterparts. However, their specific shape depends on 

& th« dM9(7^kiMSM ^Sy straight tor is desired, each crimping^ron pair used will most likely be composed of 
S£ SSv fllt^irtac^s neHhl xontr ex : nor concave However, if a certain degree of hair dirtiness is desired, each half o a cnmpingiron 
^r^lK a so™^lt' ^rrtSrcX s^e?onehalf convex, the other half the same shape but concave Usually, this will mean each 
O ^$$0^ shape. However, we can imagine each half having several semi-circular sections ,omed 

point of a concave curvature in order to hold the sheet inward over all the rods. 

of tSeS ^elcalp, hereby , imparling a spiral twist to the hairs strands that pass through it in addition to. or instead of. a cnmp- 

^h^ftht^vste'm asolies the dlsulfide-breaking (or any other type of hair processing) chemicals accurately, it can keep them off the scalp. 
mSSSSSSX Rlt™ applies a cSgover said chemicals ft can contain their odor and prevent them form rubbing off of the hairs onto 

^o&de-breaking chemicals can be substituted any substance which can used to ^^J^^'^^f^ 0 of hair either 
these functions might be integrated into a single system in one handle unit or placed on different handle units. 

l4»Wuii tinoc muH ha used as a Dreliminarv measure and the narrower-channel tnes for further refinement This set of ones mignt pe mouniea 
t^^SS^^^m^^X^^uSi^anB type of tine-width per handle. Further, increasingly narrowe. ^oombs; could be 
mc^^e^orSd^ry~toa^ angle assembly so ttiat the^hen combed through the hair, areas one the head are exposed ^increasingly 
rSffi*KS Addtavtfy such hotiron combs Ondividual or sets) could be mounted in a manner homrtog^^ehair 
Kn^^gmene™ ofexample, ahead of a processing stack or system. Further, such hot iron combs (individual or sets) could be 
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mounted ahead of the hair tensioning straightener. Finally, the hair tensioning straightner could be made the functional equivalent of a hot iron 
comb by heating it to a sufficiently hight temperature. Such devices can be used to make sure even the coarsest and tighest-curied hair flows 
smoothly through the processing system without getting jammed in it 

REFINEMENTS CONCERNING THE MANUFACTURE OF HAIR 
EXTENSIONS AND FILLING CARTRIDGES WITH THEM 

»"Hair Exte nsion Factory Manufacturing 

-Keratin Extrusion Manufacturing Process t 

Previously, it was mentioned that an idea) source of hair extensions is manufacturing them from animal sources of keratin. Usually, 
this would involve dissolving and extruding animal keratin into fibers shaped like human hairs. There are many animal sources of keratin 
including hair, wool, hooves, and feathers. Chicken feathers because of their lack of pigmentation, tow cost and vascular structure, which 
allows for rapid chemical degradation, are an excellent keratin source. Because these fibers are comprised of proteins very similar to those 
found in human hairs, they should behave like human hairs. In other words, they can be styled into whatever hairstyle a person desires. Tnis is 
possible because proteins, unlike most synthetic polymers, soften and change their shape when exposed to water. When dried, this allows the 
hair to D e set. Extruded keratin is an ideal hair extension source, not just because it is relatively inexpensive, but also because it allows man- 
made fibers to be used which helps to standardize the entire attachment process. The following steps outline a basic process that could be used 
to manufacture extruded keratin hair extensions: 

1 The keratin source, such as feathers, should be mechanically washed and then chemically dissolved. Dissolve the keratin using a 
thiol to break the disulfide bonds and a detergent that will allow the keratin to be dissolved in solution. Once chemically dissolved, the keratin 
may or may not suitable tor extrusion. If there are undesirable impurities in the keratin that we do not want in the extruded hair extensions, then 
once in solution, the keratin should be purified by methods such as filtering and chemical manipulations. Most of this process should occur in the 
absence of oxygen because oxygen will neutralize the thiol allowing the disulfide bonds to once again establish themselves. 

If the keratin source is a slightly softer type of keratin than human hair, it might be harden by 
increasing the cross-linking in its chemcial structure, for example by vulcanization. In the case of vutcaniztion, 
this is to say additional disulfide bonds should somehow be introduced into the protein structure. However, if 
the keratin source is a slightly harder type than human hair, some of its disulfide bonds should be removed. 
This is probably best done by introducing chemicals that react with the cystine sulfurs so that they do not 
form disulfide bonds. Of course, it would probably be too difficult to remove the sulfur entities themselves 
without destroying the protein structure. A third option to achieve the correct keratin hardness is to mix 
keratin from two sources. Once source that is harder than human hair, the other softer. A variant of this third 
solution is to mix an overly hard type of keratin with a softer synthetic polymer that acts as a piasticizer. 
Polyurethane should be an excellent choice to act as piasticizer. 

2. The keratin and any other structurally compatible compounds that remain should be extracted from solution or transformed into a 
more concentrated solution. For example, this achieved by evaporation of the solution or some form of chemical precepitation. The keratin 
should still have a thiol concentration great enough for it to remain soft. Probably, it should be brought a paste-like consistency. The dissolved 
keratin should probably still be protected from atmospheric oxygen at this point 

3. Optional: This keratin paste should be mixed with color pigments to achieve the desired hair color. This mixing should probably 
occur in an air-tight container that does not allow oxygen to come in contact with the softened keratin. By mixing the coloring agent in before fiber 
extrusion, subsequent dying will not be necessary. Pigments mixed into the fiber will likely be more stable than many dyes applied by soaking. 
Additionally, if any plasticizers are to be mixed in that could not have been added previously, they should be mixed into the keratin paste now. 

4. The thiol containing softened keratin should be feed from a storage container to a gear pump, or equivalent which extrudes it 
through a spinneret. The keratin source container and gear pump should not allow oxygen to come in contact with their contents. The keratin 
used should be free of all gas bubbles and soft enough to make it through the small diameter spinneret holes but hard enough that once extruded 
the resulting fibers wonl readily deform or stick together. Optionally: The kertain fibers should be allowed to fall onto a screen conveyor belt that 
moves at their extrusion speed. _ A _ 

5. The extruded kertain fibers should be allowed to come in contact with sufficient oxygen to neutralize the thiol in them so that they 
may harden. This may mean blowing air over the fibers or spraying them will a thiol neutralizing liquid. After neutralization, the fibers should be 
washed of extraneous chemicals. _ . 

6. Optional: The now hardened kertain fibers, presumably washed of extraneous chemicals, should continue down their screen 
conveyor belt, or path, where they are sprayed, or soaked, with a solution that coats them with a protective coating. 

A protective coating is a concern for the following reasons. Normal human hairs are largely made up of one homongenous blend of keratins. 
However, thBir surfaces have a thin protective cutile layer of much harder keratin than the rest of the hair. This protective cuticle layer regulates 
the rate at which moisture and ions can enter and exit the hair. A hair stripped of this barrier might dry and become brittle because water exits 
from it too last or it might allow undesirable dissolved substances to enter the hair, A protective coating semi-permeable to moisture can take 
the place of this cuticle. This protective coating might be a hard form of keratin, keratin mixed with a synthetic polymer, or an entirely synthetic 
polymer. In many cases, the protective coating should be dissolved because it is broken down to monomer or short chain lengths, or if rt has 
disulfide bonds that are temporarily broken. # . ... 

This coating, or its polymer sub-units in solution, should have an affinity for the surface of each hair. However, this coating should be 
applied thin enough such that after it hardens around the surface of the hair fiber, it does not greatly affect the flexibility of the inner keratin fiber. 
For this reason, said coating should be designed such that only a certain amount of it can coat a hair's surface regardless of the amount applied. 
This might mean that the coating is composed of the structural polymer sub-units and a filler substance that is also attracted to the surface of the 
hair, however, later can be washed away. Perhaps, once the coating is hardened, this filler substance could be washed away leaving only the 
very thin and somewhat porous polymer coating. The use of such a washable filler is a potential method for increasing a coating's porosity and 
permability while setting and upper limit on coating thickness. Alternatively, the chemical properties of the coating and the solution it is in could 
be chosen to control the coating's affinity for the hair's surface. 

The coating, when applied, should be of sufficiently high molecular weight that it cannot be absorbed into the porous structure ot the 
hair extension fiber. At the same time, this high molecular weight should not lead to such a high viscosity that applying a thin coat ot coating isnt 
feasible. For these reasons, it might be desirable to dilute the coating chemical in a solvent Of course, this same solvents properities should be 
choosen so as to control the affinity between the kertain fiber's surface and the polymer sub-units or monomers. 

A coating molecule should be chosen such that it forms a polymer that adheres to the keratin fiber surface, allows adhesives to hold 
on to rt, and is not weakened by the solvents and other removal means used to detach the attachment adhesives. Such coating-to-fiber surface 
adherence would likely be facilitated by using a coating chemical capable of engaging in disulfide bonding with the keratin fiber surface. 

7. Optional: The screen conveyor belt or any other form of conveyor, should pass through some means of removing excess coating 
liquid, such as squeezing rollers or a vacuum under the screen belt. The excess liquid coating should be removed and perhaps returned for 
reuse. The result will be individual hairs evenly coated with a thin coating. 

8. Optional: If necessary, the coated hairs could have an initiator wash applied to them to harden their coatings. By initiator, I am 
referring to a substance that starts the chemical hardening process, such as a tree-radical that starts a polymerization reaction. 

9. Optional: The screen conveyor should pass through some means of removing excess liquid that returns the excess initator liquid 

for reuse. 
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10 Optional: The hairs should once again should be washed to remove any extraneous substances. 

11. Optional: Once again, the hairs should pass through a liquid removal means. However, the liquid removed is considered waste 
which needs to be disposed. , _ „ 4 

12. The extruded hairs are brought together in bundles and then either wound up on spools for storage or sent to cutting machines that 
cut the oontinous hair bundles to a length that can be used by the hair attachment system. 

13. Optional: The cut bundles of hair are conveyed on a belt system to a vacuum transfer belt junction. This should be a transfer unit 
similar the one illustrated for use with the hair extension recycling system, in FIG. 86, but that has multiple incoming belts but only one outgoing 
belt This outgoing belt of course, is used to fill the hair extension cartridges. This modified use of several incoming belts allows several 
batches of hair extensions to be mixed uniformly together. Each of the mixed batches should be a slightly different color or texture. This process 
is desirable because natural hairs on a head are not all exactly the same. Thus, this mixing scheme achieves a natural looking texturing and 
coloring patterns. It gives the hair highlights. Of course, such a mixing system could also be supplied with hairs that were previously wound up 

on a spool. ^ Q ptionai: p rom ^ Q va^ym transfer junction, hairs should be sent to a clip filler device. This device should have some means of 
sensing the amount of hair it puts in each dip. When one clip, or set of clips, is full the next clip, or clips, in the series should be advanced into 
position and filled. 

-General Notes on Mechanical Fiber Quality and Manufacturing 

MlYIMr; OF DIFFERENT BATCHES OF HAIR: 

A vacuum transfer system is not the only way of mixing multiple batches of hair. Several slightly different types (colors or textures) 
of hair from different sources could be laid on a conveyor belt together. This would be form of mixing. Additionally, hairs from several different 
sources could simply be brought together as a single bunch before being placed into the clip cartridges. 

pf StfiN OF S PINNERETS AND OTEHR EXTRUSION EQUIPMENT USED: 

The holes of the spinneret might be cut into a non-moving plate, as is the more conventional approach. Alternatively, the spinneret 
holes might be configurated as notches cut into the outer surfaces of two cylinders whose outer surfaces are rotating against each other. The 
inner-surfaces of these extrusion holes would, in effect, be moving at the same speed as the keratin they're extruding. This would greatly reduce 
extrusion friction on the fiber surfaces in comparision to holes cut through the thickness of a non-moving plate. This moving cylinder approach is 
analogous to that used by steel manufactures to extrude beams and rails. 

The moving-cylinder-extrusion approach has other advantages. For example, these notched cylinders can be fed not only by a 
softened keratin paste, but also by a flat sheet of keratin delivered by other cylinders behind them which will be cut and shaped into fibers by the 
notched cylinders. Additionally, the notched cylinders can be fed by extremely fat fibers or bars of keratin. One way this can be done is by 
placing relatively large extrusion holes behind the cylinders that would extrude thick bar-tike keratin. These holes would most likely be cut 
through a non-moving plate in the manner of most conventional spinneret orifices. Next, the front-most notched cylinder pairs would be 
responsible for narrowing this bar-like keratin down to the correct diameter and shape and imparting the desired texture of the final hair fibers. 
Alternatively, fibers extruded with a larger diameter might be brought to their correct diameter by passing through a mechanism designed to 
stretch them out by drawing, thereby decreasing their diameters. 

Also, the cylinder approach allows the cross-section of a hair to vary with hair length and even makes rt possible to use cylinders that 
by themselves cut off the hairs coming out of them so that they only produce hairs of a certain length, rather than endless strands that need to be 
cut This could be achieved by using two cylinders with discontinuous extrusion notches. Further, it would require that the rotation of these 
cylinders be synchronized. Such systems could produce hair extensions of varying cross-section, hair extensions cut to length, and even hair 
extensions with widened ends that can serve as anchors, as those used by hair implants below the skin, or to otherwise aid later processesing 
or use. 

Using rotating cylinders allows greater control of hair surface texture compared with conventional spinneret holes with static edges. 
Static-edge holes tend to smooth and polish the surfaces of the fibers they extrude. This may produce hairs that are too shiny. It is true that this 
shine from the polishing can be reduced if the edges of the extrusion holes have small groves on their surfaces parallel to the direction of 
extrusion. However, this produces long continous scratches on the fiber surface, which may not yield the precise appearance desired. 
Fortunately, extmstion holes made using rotating cytiners do not polish the fibers that they extrude. Further, the inner-surfaces of the cylinder 
notches can be textured themselves and will transfer the exact mirror image of this texture to the fiber they are extruding. This provides much 
greater control of fiber surface texture. ^ _ » u *s U . * , 

Surface texture can also be roughened by rapid changes in temperature after extrusion. For example, if still relatively soft extruded 
keratin fiber is rapidly cooled by exposure to a very cold liquid or gas, its surface may wrinkle. This temperature-induced wrinkling can be 
calibrated to produce the precise surface texture desired. . 

In contrast to fiber surface texture, there is hair texture. For example, too kinky and too stiff descnbe two undesirable types of hair 
texture. Hair texture greatly depends on the cross-section of the hair fiber. Hairs must have an ideal diameter and shape to be cosmetically 
ideal For example, hairs with round cross-sections are generally straight while those with oblong cross-sections are curlier. Hairs with overly 
large diameters are stiff while hairs with overly thin diameters are undesirably delicate and whispy. For this reason, the cross-sectional width 
and shape of extruded hairs must be carefully chosen and controlled. Thus, the spineret holes used will like vary in diameter and shape from 
perfectly round through oval. 

Sealing the Roller System 

In the roller system, unlike with conventional static spinneret holes, the passage that carries the fiber-forming-material flow from the 
pump to the first set of extrusion orifices cannot be one continous structure. This supply passage in the roller system must be an independent 
part from the rollers, so that they can rotate. However, this independent supply passage should form such a tight seal with the rollers that the 
fiber-forming-material flow does not escape to their sides, rather than being forced through their extrusion holes. This means that the supply 
passage must conform to the shape of the back of the roller assembly and it should probably contact the rollers using a conforming flexible 
material in order form a good seal. The rollers must be supported and driven from at least one end. Thus, the area of seal contact should only 
contact the central bodies of the rollers, avoiding the more lateral support and driving mechanisms. This is because these more lateral 
mechnisms, such as gears, are likely to have a more complex structure that is difficult to form a seal against. 

The rollers, such as shown in FIG. 145, should be set up in pairs, as shown by FIG. 146. Each roller in a pair should have concave 
notches, with largely semi-circular cross-sections, carved into its surface as rings around its circumference. The semi-circular notches on one 
roller should mesh with mirror-image notches on the other roller, in order to form, largely circular, spinneret extrusion holes. Each roller in a 
pair should rotate in an opposite rotational direction, but in the same linear direction and speed at their point of tangency. Usually, the linear 
speed should be calibrated to be the same as that of fiber extrusion. The line of tangency between each pair of rollers will form a single line of 
fiber extrusion holes parallel to each other. , _ „ ^ . ... 

Several pairs of rollers in parallel may share the same fiber-forming-material supply passage. In this case, some effort should be 
made to seal the areas between roller pairs. This seal might be a flexible contorming material pressed up between roller pairs, most likely from 
behind, where behind is the direction from which the fiber-forming-material comes. On the other hand, this seal might be achieved by placing 
raised ridges with largely semi-circular cross-sections as rings around the rollers, such as the roller shown in FIG. 144. These convex semi- 
circular rings will mesh with the concave semi-cirular notches on the adjacent roller in another roller pair, as shown in FIG. 146. This will seal 
notches which would have, otherwise, been left open between roller pairs. Two semi-circular notchs on different roller cais should not be used 
as an extrusion orifice because their linear direction of movement is backwards and against extrustion flow. Any fiber extruded from such a hole 
would experience a rubbing force on its surface opposite to its direction of extrusion. However, the entire purpose of using rollers is to reduce 
the rubbing an extruded fiber experiences. 

Entirely Mechanical Kneading System _ ^ _ ^ ^ 

Although less likely to produce the highest quality of artificial hair fibers, solely mechanical methods that extrude keratin without 
chemcially dissolving it first might be practical. Such a system might first unify individual pieces of keratin such as feathers or hairs into a 
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angle large object. It might do this by putting them under enormous pressure by using a means such as a piston in a cylinder. It might further 
homoqeruze this large keratinous object by kneeding it. It might kneed by using a rotational means that pulls and pushs on the keratinous object 
Alternatively, kneeding might be achieved by extruding the keratin through multiple pathways that intersect with each other. Homogenization can 
also be achieved by first grinding the keratin into a fine powder before putting it under mechanical pressure. 

F fftFR COMPOSITIONS AND COATINGS 

The reason for a semi-permable coating around the hair shaft is largely to control the moisture level in the hair. Adequate moisture tn 
the hair helps keep the hair soft. This is largely how conditioners work to keep hairs soft. However, conditioners are not permenately 
polymerized around hair shafts. A moisture barrier does not just keep the hair soft by allowing the hair to retain a minimum amount of moisture. 
It may also prevent the hair from absorbing too much moisture especially on humid days. Hairs with too much moisture might be too soft and 
limo or might become frizzy. In short, the coating forms an artificai protective cuticle around the extruded keratin shaft. If possible, it would be 
beneficial to make this protective barrier Ultra Violet impermeable. Also, this barrier should protect against chemcials and ions by keeping mem 
from being absorbed by the keratin protein. Conceivably, this coating could even increase the shine of a keratin fiber's surface. It should not be 
such a Derfect barrier that no water can enter or exit the hair. If this were the case, the hair might behave as it were a conventional plastic. In 
which case water could not be used to influence the styling of such hairs. HAIR COATINGS CAN BE APPLIED AT THE FACTORY TO 
ARTIFICIAL HAIRS OR THEY TYPE USED FOR CROSS-SECTIONAL RESHAPING PROCESS IN A SALON. 

Certain fiber compositions make protective coatings less necessary. These compositions are less vulnerable to drying and 
becoming brittle and to absorbing undesirable substances from the environment than is most hair keratin. They accomplish this by being alued 
with synthetic non-amino acid substances. This might mean that the keratin protein is mixed with another substance such as a plasticizer. This 
mixed substance may help soften the fiber, or impede the entrance and exit of all substances including water. Fibers composed of such 
substances might have a lower water content than would expected with pure keratin. Nevertheless, the mixed in plasticizer will keep them son. 
Furtherstill such fibers would be expected to have a higher water content than conventional plastic fibers would. This would allow hairstyltng. 
The mixed-in substance may or may not itself be a polymer and may or may not be chemcially cross-linked to the keratin or keratin-like 

ma " ' Keratin and keratin-like materials maybe be made softer and less vulnerable in ways other than infusing a plasticizer into them. For 
example the keratin-like polymer chains can themselves be a cc-polymer with a non-amino-acid-based monomer unit in them. Keratin-like 
sub-chains joined with urethane sub-chains is such an example. The presence of urethane sub-chains will both soften the fibers and reduce their 
vulnerablity to the environment. . _ . 

Although synthetic hairs should generally be formed from substances that behave like keratin, true keratin is not necessany tne oniy 
option. We use the term keratin-tike to refer to substances that behave like keratin. Most substance that are keratin-iike will be expected to have 
a chemical structure simitar to keratin. This includes various proteins and poly-amino acids. 

Proteins are intricate sequences of amino acids arranged in order by the design of nature. Poly-amino acids are long polymers ot 
amino acid units with a random order, determined only by the monomer units present during polymerization. Poly-amino acids may be 
composed entirely of one type of amino acid or several types of amino acids. 

Bftlow. are several Woes of keratin-likfl rhemical c ompostions that can be used to manufacture artificial hairs f specifically entire h?'f fibers); 
-Pure thiol (or other disuifide-bond breaking chemcial) dissolved keratin. . ^ „ ^ 

-Keratin proteins broken down into protein sub-chains (for example, by hydrolysis) which are then converted to reactive entities (for example, 
acid anhydrids or chlorides) that are allowed to react together to reform long structural keratin-like molecules, 

—Where these keratin protein sub-chains are reacted together with non-amino acid based monomers or sub-chain units to form a co-potymer. 
—Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one ot the sub- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of forming a peptide bond-like polyols or any synthetic monomer or sub-chain capable of forming a peptide bonds, tor example, like various 

—Where these keratin protein sub-chains are reacted together with amino-acid based monomers or sub-chain units to form a co-polymer. 

-Keratin (or ketain-like) molecule with synthetic polymer (or other structurally compatible non-keratin substance) mechanically mixed in with 
it, perhaps to serve as a plasticizer or change physical properties of the mixture like water permeability. 
—Where said synthetic polymer (or non-keratin substance) is poly-urethane 
—Where said synthetic polymer is a poly-amino acid 

—Where said synthetic polymer is chemically cross-tinked to the the keratin or keratin-like matenal. 
— Where this cnemcial cross-linking is done through disulfide bonds. 

-Poly-amino acid polymer with synthetic polymer mixed in with it. for example to serve as a plasticizer or change one or more physical 
qualities. 

—Where said synthetic polymer is poly-urethane 

—Where said synthetic polymer is chemically cross-linked to the the poly-amino acid polymer. 
— Where this chemciaJ cross-linking is done through disulfide bonds. 

-Poty-amino add and non-amino acid entities reacted together as a copolymer. t . . 

—Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one ot the sub- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of forming a peptide bonds, for example, like various polyols. 

There are several types of chemicals compositions that can be used to serve as protecti v e coatings around hajr fibers , r e gardless of whether 
said fibers are artificial or natural hairs f Thase coatinos can also be used for cross-section at reshaping Of the Size and Shape of inrtYitinal SCOT 
hair diameters.^: 

-Any of the aboved described compositions for manufacturing fibers can be applied for use as fiber/hair coatings as well, in addition to the below. 
-Extruded keratin (or keratin-like material) or natural hair coated with any of the following: 

-A different type of keratin dissolved by disufidtng-bond breaking chemicals (for example, a type that has a greater degree ot disulfide cross 
linking) 

-A poly-amino acid. 

-A poly-amino acid urethane co-polymer 

-Poly-amino acid and non-amino acid entities together as a copolymer. 

—Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one of the sub- 
components used in the manufacture ot the urethane monomer such as an isocyanate or potyot or any synthetic monomer or sub-chain capable 
of forming a peptide bond-like, for example, like various polyols. 

-Keratin (or keratin-like material) with a non-amino-acid-based polymer mixed in with it, such as to serve as a synthetic plasticizer 
—Where said synthetic polymer is chemically cross-linked to the the keratin or keratin-like polymer. 
— Where this chemcial cross-linking is done through disulfide bonds. 

-A poly-amino acid with with a non-amino-acid-based polymer mixed in it, such as to serve as a synthetic plasticizer 
—Where said synthetic polymer is chemically cross-linked to the the poly-amino acid polymer. 
— Where this chemcial cross-linking is done through disulfide bonds. 
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Hair.Fiber Designs t hat Ensure Strong Attachment to ScalP Hairs 

USE OF SLIPPERY COATINGS: . . . ^ _ ^ 

Although the most obvious way of ensuring that hair extensions remain attached to scalp hairs is using the strongest possible 
adhesive another way is make the surface of the attached hair extension slipperier, it the surface of a hair extension is slippery, it becomes 
much more difficult to grasp and pull firmly enough that its attachment will fail. For this reason, coating fibers with a low coefficent of friction 
substance such as Teflon is desirable. However, using such a coating might have disadvantages. For example, the coating might retard the 
entrance and exit of moisture to such a degree that the hair cannot be styled. Furtherstill, such a coating might have such a great non-stick effect 
that adhesive will not work effectively on it. 

To alleviate these disadvantages, the coating could be applied in a pattern so that it does not coat the entire surface of the fiber. This 
will allow moisture exchange and adhesive contact with the uncoated areas of fiber surface. In order to maintain the coating's low-coefficient-of- 
friciton effect the coating thickness to spacing between coated areas ratio should be high. This way fingers that grasp the fiber will only come in 
contact with the slippery coating, not the less slippery uncoated areas of the fiber. 

In order to produce the interrupted coating pattern on the fibers, some printing means needs to be used. This can involve any type of 
printing technology, or other analogous pattern-forming technology, available including laser printer, ink jet printer, and offset press technologies. 
For example, the fibers could be run between flexible rubber cylinders that print a pattern on them. This pattern can be the coating resin itself 
which will subsequently be cured by some means such as heat. Alternatively, this pattern could be a masking substance with the purpose of 
preventing the coating resin from sticking to areas where it has been applied. Of course, after this masking substance, the coating resin would 
be subsequently applied and cured, and then the masking substance itself would be removed. In a similar fashion, entire fibers could be coated 
and then areas of the coating could be removed with a directed energy source, such as a laser. 
USING NOTCHES AND HOLES THROUGH HAIR FIBERS: 

Another way of keeping hair extensions more firmly attached ts to give their adhesive a structure that is most ideal for rt to adhere. 
Although there are adhesives that can effectively adhere two smooth fiber's surfaces to each other, if the surfaces were made more porous, the 
adhestves would work even better. . _ . . 

One way of making a hair extension surface more porous is to cut holes or notches in it A possible way to do this ts to run the hair 
fiber through a hole to support and steady it while cutting holes in it with a laser or other analogous focused-energy device. Possibly, even a 
preciesly manufactured mechanical implement could be advanced into the hair in order to notch it or make small holes through it Such a 
-a* mechanical device might take the form of a pincher that grasps the hair from two opposing directions simultaneously in order to steady it 
*~J Regardless of whether directed energy or a mechanical means is used, this fiber perforation means might be used shorty after the hair fiber 
. hasbeen extruded or the hair fiber has been unwound from a storage spool. Whether directed energy or mechanical, the perforation means is 

^ likely configured as a tined-fork. In the case of a directed energy tined-fork, for a visual analogy, refer to the previously described fork-like prism 
I f% that uses internal reflection to distribute U.V. light in order to cure adhesive . In the case of a mechanical tined-fork, tor a visual analogy, refer to 
T - just about any of the moving hair handling tines previously descirbed for use in attachment stack, such as . 

-Sorting of natural hair to packages as end product 

Ul Wavs of sorting hair extensions into groups of equal length: 

Although it is desirable to use man-made hair, hair fibers obtained from humans or animal sources is an option. The basic 
±J mechanisms previously described for use in the salon-based hair extension recycling system can also be used in a factory that fills hair 

extension clip cartridges with human hair. Hair could be cut off the head using a mechanism similar to the remover, but instead of applying 
^ solvent to the head, it would cut the hairs, by having cutting shears incorporated into the remover as a structural layer. The first transport belts 
= would take the hairs from the remover to a mechanism similar to the hair extension recycling system. As described before, this system would 
•«=. line the hair extension tips up in one direction such that the conveyor belts are grasping the hairs all at an equal distance from their tips. At this 
U point, the hairs could be fed into clip cartridges, as in the previously described saion verision of the hair recycling system. However, head hairs 
Jg are a mixture of many lengths, and it might be desirable to sort them by length first 

ITU Sorting Hairs bv Length: 

r " The following procedure could be used to sort hairs by length. Once hairs are grasped at an equal distance from their tips by a 

orasDinq conveyor system, introduce a vacuum source approximately in line with the grasping conveyor, positioned on the same side of the 
^ conveyor as the variable hair lengths, and at a distance greater than the length of the very longest hair. This vacuum will pull all the oonveyor- 
^ held hairs largely straight. Between the vacuum source and this first grasping coveyor, place a second grasping conveyor system. Only the 
ri longest hairs will be able to reach this second conveyor system. If necessary, place tunneling guides in front of this second conveyor system in 
order to guide hairs into it The longest hairs are now held by two conveyor systems. By making the second conveyor system grab eacnhair 
tighter than the first one and then by making it take a diversionary course away from the first one, the longest hairs will carried away by the 
second conveyor system, and the shortest hairs will remain in the first conveyor system. For this reason. I call the second conveyor system the 
sorting conveyor system. Hairs of increasingly shorter length can be sorted out by running the first conveyor system through a series stages 
that repeat this process. However, in each progressive stage, the sorting conveyor system should be placed closer to the first conveyor system. 
Thus, shorter and shorter hairs will be obtained from each stage. The end result is hairs sorted by length. 

When speaking of a grasping conveyor system, it should be understood to mean any means capable of rotary or reciporcating motion 
and pinching hairs. Likewise, the vacuum source should be thought of as a hair tensioning means. Any other force capable of hair tensioning 
might be used. For example, blown air currents, static electricity, or a mechanical means that gentety pinches or rubs the hairs moving them 
away from the hair grasping conveyor are other options. Such a mechanical system is similar to the type previously described for use as a 
straightener for the attachment stack. A __ ^ ^ _ ^ , u . 

Such a sorting system might be used as an industrial method of harvesting real human hair cut from human heads. Alternatively, it mignt do 
incorporated into the salon-based hair recycling unit In this second configuration, it would serve to recycle only sufficiently long hairs white 
discarding excessively short natural hairs. 

yvayfi of Filling Hair Extension Clip Cartridges: 

Regardless of how hair extensions are obtained, they should be put into clip cartridges. Usually, instead of directly filling the 
cartridges used by the attachment stack, a disposable introduction cartridge, as shown in FIG. 99, will be filled at the factory. However, the 
following systems for filling clip cartridges work for both types of clip cartrdiges. disposable introduction and small attachment stack-ready. 

If the hair extensions are man-made, this will usually mean that they are hundreds or thousands of feet long. This will allow 
cartridges to be filled in a continous manner. Whether directly obtained from the extrusion sptnerets or first rolled up on spools, the terminal 
ends of these man-made hair extenion fibers should be brought together in bunches large enough to fill each clip entirely. There should be as 
many of these bunches as there are caps in a batch of clip cartridges that need to be filled. These bunches should be held seperate from each 
other Ideally, whatever seperates these bunches should have a simitar shape, width and spacing as the hair-holding interior channels of the 
clips of clip cartridges. This is to say that it should be composed of many seperate parallel hair-holding channels, and all said channels should 
superimpose congruentiy on those of several clip cartridges arranged in a straight line. Probably, the hair-holding channels of this bunch- 
se Derating means should be just slightly wider than the interiors of the clips of the cartridges because they should not grasp the hair extensions 
as tightly as said clips. This bunch-seperating means can be open on one side or closed on ail sides. 

The bunch-seperating means should be used to help fill the clip cartridges in the following manner. First, a desired length of hair 
should be pulled through the bunch-seperating means. Next, the clip cartridges should be aligned with bunch-seperating means, if they are not 
already. The clip cartridges and bunch-seperating means can approach each other from below or above, their front or their backs. Naturally, 
there should be some fixture that holds the cartridges and helps faciliate this alignment Once aligned with the bunch-seperating means, the clips 
of the clip cartridges will, in effect, be filled with hair extensions. Finally, a cutting means should cut the hair extensions at a very short distance 
above the clips of the clip cartridges. These filled clip cartridges can now be moved away, and a new group of empty clip cartridges can be 
brought in to take their place. 
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Ideally it would be fine for the empty clip cartridges to be aligned with the bunch-seperatmg means before the h ^ r ®^r^ons are 
nulled mrourtttem inonter for the above system to function most effectively, it should be configured as follows: The clip cartridges should be 
SSSw^ means. (Slow meaning downline with respect to the direction mat the hair extens.ons are P^from their 

source >The SSngmam Should be placed between the bunch-seperating means and the cUp carmdges. Thus, aftercutdng ^bunch- 
StinaSwSbe threaded with hair bunches. This will allow a device to pinch the bunch tips extending from the bunch^s^eratng 
ZSmSS means itself is likely to have hair-nolding channels that align congruently wrth those of 

means aj a P""™ ^7"°^' ''S fl ' Assuch it miaht be configured as two layers with channels of a similar shape, width, and 
SKE^^ oSer to pffi haJ~ unc^eT SeS both of these two layers could slide relative to each other 

^£e? to rS thKr^ pinch-and-puU means could continue to pinch a batch of bunches unti after they have been 

SwS^eS on me hair extensions during both cartridge filling and hair extension cutting. Ideally, the P"<*«"^ <™m 
S^db^^ with a high coefficient of fricition material such as silicone rubber Said bunch-seperating means couW rtself 

oe ^nftqtiredi astwo layefswrth pinching capabUity. If so. the bunch-seperating means could pinch hair bunches to aid tn steadying them dunng 

cartndg6 fi Ro^le^ ^ filled they can be conveyed into the position where they are to be filledin vano^avs^ln 

me case otcUsrosabte induction cnp^a^dges. they could be fed into position as a continous web. After til ing. mis contnous web could be 
o^ln^r cuffi clip cartridges, such aTthe one illustrated by FIG.99. This web mighty be wound I <nto a cat 

Th£ web 'iSght! be wnveyed bygear-like intertock wim some rotating or reciporicating part. For example, refemng to FIG. 99. me holes at me 

iatorai edoes of each introduction cartridge could be engaged by cogs in a wheel. 

lateral ^f.^^ n ^^ ent stack r re ady cartridgeTare used, they should be loaded onto some holding means that moves mem into 

position to^k, ^ ^ type of di p cartridges used, mey have to be aligned wim me bunch-seperating means in order to get filled. Thiscan 
hannen in a variety o? ways Tt£ ^ip cartridges and their holding means can move towards me bunch separating means; me bunc£sepeiating 
S m f^S^S^m^ Ta^oTe cutting means can move together as a unit towards me clip cartridges; a combiation of these two 



events can occur. 



INDUSTRIAL APPLICABILITY 

We expect that this invention will be applied to the hair-care industry as a professional product used 
in hair salons, rather than being used as a home product. There are two reasons for this. First because of the 
relative complexity of this family of devices, it is most advisable for them to be operated by highly trained 
users Second, since these systems are much more elaborate than any hair-care device up to this time, they 
will be correspondingly more expensive to manufacture. Thus, they ideally should be used in a professional 
setting where their higher cost can be spread out over many users. The operation of this device by a 
hairstylist has already been described in the above description. However, this not to say units for home use 
couldn't be economically implemented. We expect the various embodiments of this system to operate fast 
enough that they can process an entire human head of hair in a matter of minutes. 
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